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TEGHCEMTER 1600/2260 



Concise Explanation of the Japanese Reference 



Reference 1 

In this application, polypeptides having 25-hydroxyvitamin 
Dj-lalpha-hydroxylase activity, and DNA encoding the polypeptides 
are claimed. Methods for producing 25-hydroxyvitamin 
Dj-lalpha-hydroxylase and lalpha, 25-hydroxyvitamin D^, and 
antibodies recognizing these polypeptides as well as 
immunohistological staining methods using the antibodies are also 
claimed. 

The 25-hydroxyvitamin Dj-lalpha-hydroxylase gene was 
isolated and identified as follows: 

A cDNA library was constructed kidney of rats fed on vitamin 
Dj-depleted meal; the cDNA of interest was amplified by PGR using 
primers designed based on the amino acid sequences common among 
other vitamin D3 hydroxylases, such as adrenodoxin and hem binding 
domain sequences; the full-length cDNA was obtained using 5' RACE 
and plaque hybridization methods; and the sequence obtained was 
identified by Northern blot analysis and sequencing. 

The DNA thus obtained may be used for diagnosis of the 
diseases associated with vitamin D3 deficiency. The polypeptide 
encoded by this DNA can be expressed or synthesized, and purified 
using conventional methods (e.g. procaryotic and eucaryotic 
expression systems, chromatographic methods for purification). 
The DNA and polypeptides of the invention may also be used for 
producing antibodies used for various purposes, such as 
immunohistochemistry . 
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(54) 25-fc HD^->t^5>D 3 - 1 o-*ttfl«3)S;feJ:t)CSIi»jR*3-HT«DNA 



(57) mm] 

+ -^tr^? 5 >D3 - 1 a -*S^bBlSgtt*:fr -S^i? 'J 

i'^'-^rffl^^^ii^T#b^lSffl^A^t:DNA, ^sa^x 

2 5- t l«D=<^i^f3'5>D3- 1 a-7KK{fc:»^©i! 
itte. 2 5-t:l<D+->e^'i>D3- 1 o-*K(kSi 

K v't^ 5 >D3«Sjiai5J;t;.^;l^ 'J '^^f^- K S 



(2) 



1 1 - 7 5 8 6 3 



H. ^/S:li6B5iJ##l*}<fcc;2Ta*>Stl-575yKE 

5yeE5iJt(i-ffltil±<D75/K755^*. gj^feL< 
B^)-lniStlfc7 5yKE?lJ$WL, 7502 5-tKD + 

ti^m&mm^ "iai^nsffiSEjij^^r-soNAT* 

4. Sf*IS2|EiE©DNAo 

[»*a4] ^*ri2Sfctt3iB®WDNA*'S^^ 

-lrffl^5(^ji^T^en^.ifflSiA.(*D N A, 

[af*«5] »*rg4IEii<Dffl«iA^*DNAS«*-r 

L, ^«!a4't:2 5-t Hn+->tf^'5>D3 - 1 a- 

i^mt-ri>2 5-t l<n+->tf^'5>D3- 1 a-7f< 

li«r|ilse<DJl^'j'^:7"5^H*J:t;2 5 

ilCiO, 7i<tt!ISE<*c|'(Cl a. 2 5 -i^t f<n + ->e^' 
5>D3S:4fie$-a-. ^JSKUAcl a. 25->'tHn + 

if-S, la. 2 5->'hKD + ->e^5>D3roSjg 
[0 0 0 1] 

[momthm^m *%^i±. 2 5 - 1 nn+i/ 
e3'5>D3- 1 a-^Kfki'igsttsw-rs/i^'j'^^ 

'\'^7^-lcffl*>i^-e^#^t^5^ia^A^ls:DNA. ^ia® 

Ac2 5-t Kn + xlf^5>D3 - 1 a-7K»{b»*0 
SiiS. 2 5 -h Hn + i't;5'5>D3- 1 o-*K{t: 



[0 0 0 2] 

>D3tt. 4Sf^ffl€WU/5:t»t^5>D3;lJftrtTf^at 

[0 0 0 3] gttl!e^5>D3 0fPffl«a«}«-OtL 

fi§ttSe3'5>D3C0*fttt. Iaffit2 5tt 
*<*K-fk$nfc. la, 2 5 -vh f«n + xf^5>D 

tLT. 2 5ffi(C7jceS:f)J»A$nT, 2 5-tKa + 
•>fcr^5>D37l«T€r/t«. 1 ate*i7K8fb$n, ffitt 
*t:t?*«)la. 2 5--:^t: l<P+-/lftJ'5>D3*<Tg 
■Sdi^^a^ilTli^) (tf^'5>D3<Dl-'XT. SJ^tt 

i', (1993)) . 

[0 0 0 4] 2 5fii(C*KS*«A-r-5 2 5&*Kfl2» 

(^M¥3-2 3 2 4 8 9 3) Tl^iS. S^t. ffi 
ttllf^5>D3(D«-«JCMt)5, tr^'5>D3- 2 4te 
*SfkS'^t)i'D-r>ifSn (*#M¥4-2 0 7 1 9 
6) Tl/>«, t^'5>D3© 1 att&TKKfkT-SHi^t 
LTW, fc:hOCYP2 7;!i«ffl^$nTtiS?5« CProc. 
Natl. Acad. Sci.. USA. 91, 10014(1994)) . ^S*^© 

[0 0 0 5] yy l-f>r:7 N U $ tf^' 5 >D3 5<J2ftfi| 
Tj^WrSt, f?KT«2 5-t Hn + >'e^'5>D3 

S (Gerontology, 42(^)11), 67-77 (1996)) , 

-e. t^5>D3«tt^boai(i?gii^^fi4«E-rs. g^a 
s^i aiiL^Tumitt^mm^^j^zf^^^ii^zfm^^'j 

[0 0 0 6] la, 2 5->'t HD+i/t^'5>D30 

-h-1>5 h;i>H'J7il^J'S;fflti«::^rffi (Mature, 230, 
228(1971), J. Biol. Chem.. 247, 7528 (1972). Bioc 
hemistry, 25, 5512 (1986)) ;l'ffl^nTt>-5A<. 

mj&mt\i'^'>^f3.^\ t/t. 1 aSt;2 5{4lCiItg7KK 
i^¥4-6 46 7 8) , ffitt^HailT. SSI^Sttfcfi 



(3) 



^mW- 1 1 - 7 5 8 6 3 



[0 0 0 7] 

S fcf £ > D 3 (DfiT IC <i: D g@ $ n ^ #ffl^!^^cOfig 
3-1 a-7KK^b»^ffitt*#-r^d^'J'^:/5^Ki3J:t5 
[0 0 0 8] 

ffll^/t2 5-t: MD:^^'>tf^^^>D3- 1 a-7Kffi<b^ 
^(^Sliafe. 2 5-fc: Ku + '>t*5^^>D3- 1 a-7k 
Kfk»^gtt«:W"r^:^^U^7'^H:$ffll^>t 1 a. 2 5 

[0 0 0 9] ]^AT. ^^mimm\zmmr^. ^^^o 

^•J^T'^'HiiLT, 2 5-t f^P + '>tf^^>D3- 

n ^ 7 ^ / K SB ?i w ^ b ii n ^ 7 5 y K E 5»J ^ :S T -5 4^ 
5 - 1 K a^t^S/ ^ >D3 - 1 a 

[0 0 10] >i^u^:/^K<7)^rr^7^yKE?»J(^^^ 

-fflJ£(±(07^yK;5<^'C*, @^feL.<{lf+JPUfc7^ 
yKE5»J«:*U, ;5o2 5-t Ka + xtf5'^>D3- 
1 a-7Kffi<ke<44«-r^:i^'J^7'^Kti, Nucleic Ac 
ids Research, 10, 6487 (1982) , Proc. Natl. Acad. 
Sci.. USA. 79, 6409(1982) . Proc. Natl. Acad. Sc 
i.. USA. 81,5662 (1984) , Science. 224, 1431 (198 

4) , per W085/00817 (1985) , Nature, 316. 601 (198 

5) , Gene, 34. 315 (1985). Nucleic Acids Research. 
13, 4431 (1985) , ti\^>h • hU-jUX • <> 

• ^U + a^— • /W (Current Protocols in 

Molecular Biology) . 8 ^ Mutagenesis of Cloned 
DNA, John Wiley & Sons. Inc. (1989) ^lC|2Sc^:^ ft 

[0 0 1 I] *%0^<^DNAi:UT, ±ffi*^WcO/i^U 
^T'f- [^-r^DNAS$»(f ^Ci:;5«T$. 0iJA 

jitfn^7^yKE5»J€WT^7«'J'^:;^f-H*n- 
>5DNA, E?iJ#^l, i5j;C/2Tftg$n'57^yffi 



E?iJi:{^-fBtt±c^7 5 yK;:i^i^$fe. g^t)L<f^f+Jn 
Lt7^ yKffi5»I^*L, ;5o2 5-t Kn^xt'^^a 
>D3- 1 a-7KK{h:P^gt4^#-r^;}^U^^^K$ 
u-f^r^DNA, E?»J#^3i5ct;;^4-CS$n'5iSS 

E5»w^^>atfti^ifiSE5ij^:fir"r'5DNA, ^/tij;in 
^) DNA <i:;^ h 'J >':^x > h^^frTTA-r y-f X 

r^DNA^*tfSCt;f5^T^'5o 
[0 0 12] ^;^HU>>^x>K;5:*frT-CA<:/'jy 
^XSIftE/SDNAirfi, 2 5 - 1 M t^' ^ >D3 

■r^DNAS:ya-:ri:LT, u D • A-f yj^^ 

fflii^ciitCcta^t^n'SDNAsS'au, 

fc7>f — $ffl(/^T, 0. 7-'l. 0M(7)NaCl?? 
SET, 6 sr-CA-f >rU:$^-rtf->^3>^fTt5;t«, ' 
0. l-2fSiSiS(^S SC^fK (IfgjSiScoSSCgJg 
1 5 OmMigYb:^h'J'^A, i5mMi7X> 
K:^-hUr>Aci;0;S:§) ^ffivv 6 5t;*frTT7-<;i/ 
- S:JJt?^T ^ C t (C ct T I^^T ^ S D N A ^ S^f -5 

[0 0 13] A^yj^-f •t->/3>fi, 

* ^U-^yCf : 7 • y^-'y f-U- • V-jL7;KMolec 
ular Cloning. A laboratory manual), S2fig (it>y 
Jl/»Vi5^(Sambrook), 7 U v^(Fritsch) , Vr:7f-X(M 
aniatis)!!*. f« • >y • A— A*- • 

7 U — • T^UX (Cold Spring Harbor LaboratoryPre 
ss), 1 9 8 9¥W, l^T, ^U + a^--^n--> 
^ »2figtBlSt"] ^tcl5@^nTi.^'5;^ffiic2pi;Tff 
^C<i:;5^T$^<. A< y U^-f XW^/SDNAi bT, 

E5»JS^li3cfcD^2TStD$n'57^yKE5'J 
?5>bjgtftl^75 yKffi5»J€^t"S7j^'J^7'^ M$n- 
l^t•^~DNA(0^gSE5^Jt'>;i<<i:^)6 Q%^A±.0^i^m 
ttSrWf-SDNA, * U< 8 0 %i^(±^^>^B[6Ht$::fi• 
-rSDNA, L<Ji9 5%t^±(0ffi[^'lt^W 
T ^ D N A frf ^> d <h ;^ ^ T $ -5 o 

[0 0 14] ^ait^Jt^U^T'^' K^ig 

[0 0 15] 

1) hCD^Kft3R(7)mRNA^e(Oc DNA^-r y 

t^' ^ >D3 i^2ftTSW-r ^ c:<hlC<i;025-tKn 

rzyyh(DmM. «?iJA.tf^e<t OmRNA C^'J (A) 
♦RNAtIl?^^c:^:fc&S] ^EiSSr-So 

[0 0 16] mRNA^IBS-r^^^ffichLTIi, ^yh 
tO^cfcO^RNA^PSL, ±RNA;!i>b;f 'Jif (d 



(4) 



1 1-75863 



mRNAS:!aa-r4:frffi. K • • mR 

NA • Z-f y h (Fast Track eRNAIso 

lation Kit ; -f >tr hnvx^ (Invitrogen) ttlJ] , 
i7-f vi? • mRNA • tra'J7-f'^-x3> 

• + 'y h (Quick Prep mRNA Purification Kit ; yyJl' 
V->7aSi) ^<i:0+'y hS'fflViT^-v h Officio it 
SmR N A SifflS-r ifeff 5 d t A1T$ 

[0 0 17] ±RNA^iBS-r Soffit UT«. 5^;i-> 

>>X- -f^ • X^lf'T^rPi^- (Methods in Enzymol.). 

154. 3 (1987)] . AGPCffi CUftE^, 9, 1937 (1 
991)] «$*tf«Ci:*iT€-5. ±22<!:l^fil©:^»T. 
2 5-t t<n + ->lf^5>D3- 1 a-*Kfl:Sl^ffitt 
«^^SfTib^7j^t>>t5<y hOiiaBSJ:0±RNA:feJ:0J 
m R N A $ ffflST S ^1 1 A<T S. 

COO 1 8] KmRNASfflt^iT. «tefCJ:OcDNA 

:^ffitLT. esj;ilf. 2 5-t f<□ + >'bf;S'5>D3- 
^^S5tE©mRNA<tO. StratagenettS Z A P - c D 
NA synthesis kit. GIBCO BRLttSOcDNA Synthes 
is Systeml?€:fflHcDNAS^B£b. jSmSllSSS 

P^JC J; 0 L i7 n - - > ^//N'i/ iS'- A Z A P II 
(Stratagenettiaz APII cloning Kit) ©a^»rS8tt 

S :*rftl?«*lf 5 C i A<T$ -5. 
COO 1 9] cDNA^-fy^iJ-Sf^figf-S/tto®. 

ffatCB. iffiAZAPIMM. pUC18. pBluescr 
ipt (Stratagenett) ^PSJfeJf -5 C iA^-Cfr^S. 
CO 0 2 0] It^a^i^tUTtt. :*:ffl®tcs-rs!a^ 

cherichia coli XLl-Blue, Escherichia coll XL2-Blu 
e, Escherichia coli DHl, Escherichia coli MCIOOO^ 

[0 0 2 1 ] 2) if^5>D37jcS?fl:»^tc^$«a&<j;5:7 
2 3 2 4 9 3) ^i.X}-2 A^im.\\Mn (M^4-2 0 

7 196) ®p5SS5g{c*atci??i-rs75yKE5ij*^r 
■r«.sises^^L, ^sa)se(c??a-r475yKiB5iJse 

CO 0 2 2] Ki25>ISff-r«ia«<i:LT. gaj^tf 7 K 



[0 0 2 3] 3) 2 5-t Kn + xt:i'5>D3- 1 o 
-TkKfllS'llS'a- t«-r*DNA©g8i)-ffirlT-WliS 
2) lci3tiTaSL/iStS©7 5yK6B5'JlcS-r>^. ^ 
•y hcon |<>$#%{rLT, 2 5-t |<n4^>'t:^'i> 
D3- 1 a-*®fl:P^?r3-K-r'5DNA<35:^'J J<7 
-• if -^x-f > • U7i7->3> (ti-fT. PCRtBS-T) 

[0 0 2 4] cnei/^-fV-ttT. 0ij^|f. E5lJ# 
^7. 8i3itX9lcS$tl/tifiSE5IJA^f,®|fn-5iaS 
E5<J**r-r«DNA«^itf4Ct*<T€5. 1) 
L/imRNAS:ffll,JT. aSS^SlSISiSlr J: 0 , first 
strand DNAS-g-Sgf'S. SDNA^figW, Stratagen 
ettSc DNAsynthetic kitSrfflViTfr^ il<i:A«T$ 

[0 0 2 5] Kfirst strand D NA*x>:/U- S i 
LTfflti, ±2eTf^SUt-b>X:/7'rv-i5i;t;7> 
^-fe>X7'7-1'V-iS;fiJfflU, RT (UA-7.- h5^> 
^ i"J Zfy 3 > : reverse-transcription) — P C R S 
fftV 2 S-h HD+->!fcS'5>D3- 1 a-TKffiftSi 

* * n - M f -5 D N A 0-gB*^tf D N AMiSE^tid-r 
-5. 

[0 0 2 6] ^RT-PCRtgji»rM-*5<tyfBRLttS! 
3' RACE>'X5"A + -y h^fflU, mRNACOS' % 
^3}?UA«ii®^«PCRtt<B5:ff^Cfe. .fcOfi 

<. 3ej3«3' ^B!lOT^faiR®aEfc^^fc•p c Rtiiiw 

*«tt/BRLaS3' RACEi'XxA^^^y h^'CDOlig 
o dT/AUAPT'^'f V-SfflVicDNAS^fiiL. KDN 
A$x>:/l/-hi:LTffll,^. BRLttSS 'RACE 

-PCRiSliBrM-S?ijffll.T. PCRfg<iS:ffoC<!:-e 

3 •ffi|JolfaiR®«E^)^^fc*pcR^s(i»fM•«^#-5ci 

[0 0 2 7] l^«{C5 '-RACEffi^ffltiT. 5 'tJW 
®«E€■t^fcPCRlSS»r>t<&f§Sc:i:*l■U^5. ±IE 
liSDNASrK-7512 5-t l<n + ->tf:$'5>D3 - 1 a 
h-r'5DNA®gSi)>Wf)tTfe.5C t 

[0 0 2 8] ±121) {C*UiTrx#L;t. 2 5-tH:p 
+ xh:^5>D3- 1 a-*Kfk»3^fiH4^«*ffofc 
7-y h*iJ;UJ#^®^-y hS3|5(0:}?»J (A) 'RNA^ 
^'>t7:ffa-xn%iliiiW)\zf}^\f, »fj$nft:^'J (A) 

• RN A $ 7:</a-X;5^ e> / >y U > 7 -f ^^'-'N«r£ 

±g2tStiDNA»fit*:^D-7'i:LT/— tf 

[0 0 2 9] ±ffii9«DNA»rM-A<. f§tt^^&fT^/i 
7 7 hEb*©;!?!) (A) 'RNA*^ef^SL/i>>'7'U 



(5) 



1#M¥ 1 1 - 7 5 8 6 3 



tinSit^Zt\Z.kr), 2 5 -t Kn+->t:3'S>D 
3- 1 a-7jcK'fb:»l!l£3-f«-r'5DNA©g?i)'»r>i-C 

(0 0 3 0] >y l>'(Ciffi*^iitJ':^fti LTfi, 0ij 

Alf. ±l2tiliDNA»rM-«7#P-XJ:0DNA pur 
ification kit (Bio Radttfi) Sfflt^TtttiiL. pCR 
I l^i/'S'- (InvltrogenttS) izmi^t^ZtiZJ: 

^. 

[0 0 3 1] 4) 2 5-bf«D4^->tf^5>D3- 1 a 

J? 

±3Eli<iDNA»r>t&SiMt:L, «ffitJ:i3 3n--. 
*-5litt7'7-^'/W7''jy'f-k'->'3>€ffl'^ cD 
NA^-f y7'J-S:;^4"J-:::>yf So ±tEti<iDN 
A»rM-«Si6rk«, fi^lxtf. D I G7A'iJ>y+.;/ H 
('^-•J>;</--7>A'f AttS #1 175 033) ^SfflVi 

ii<iDNA»fM-€x>::^U— KtLTfflt^ PCRSfT 
7C<i:»CJ:0. D I G7'^;Wt:UfeJ«<iDNA»rM-SIX 

[0 0 3 2] 7'7-i7A-f T'UrJ^-r-tf-v'a^tttLT 
«, e«JAt?JWT<^:*ffi€r*(f5Ct*«Tg-5o ±121) 
X-mrnVtz cDN Ay ^■:fy>)- (yy-z^) ^ 1 i^i- 
-USfcO, l;5^^2:^(@07'7-i7Ai}gfi£f •5J;7lC 
m^^m±\zm^L, mmr^c HybondN'K (A 
mershamttS) 'S::/y-i;AmiS.Lrc->^-U±\zm 
-a-. y^-^DNAS^SICte^fS. 

[0 0 3 3] 7)ViJ>)mm (fisjx-tf. 1. 

SMNaCI, 0. 5M NaOH^«tcSa-r^)) *3 
ctt5SDS5!ia (0iJA(f. 2xSSC. 0. 1% SD 

N AAmfcaSSn/tT'O •> x-f ^i^Ki UTA< 7' 

T'UiSiS C5 XSSC, 0. 1 % Sarkosyl. 0. 0 2 
% SDS. 1% A'fT'Uffiya-v+^i^Kll (A-- 'J 
>:^-^>A-f AttSl) ] ir. SBSJPa^saUfe^. ±3E 

A. A-f T'-jy^rxsti-s , 

[0 0 3 4] A-l-T-Uy-f Xfi, ^S*!$fef^ (fiSJAIf, 
2 XS S Ci3j;t;0. 1 % SDS^fflti^iSTS^^F^ 
OiSfer^S: 2 0, 0. 1 XSSCi5j;tX0. 1% SDS 
^fflt^e 0"CT 1 5i^P40jfcr^«r2[5I||Jg-r'5JfeJ^) . 

>^-T>A'f iUttS!) , 0. lM-7U"f>8, 0. 1 
SMNaCI . pH7. 5 SfflO»fc7'n •;/=^^>'i^] L>i 

ft. Sia<kittiDNA»iM-olflSiic;£;(;t:^fe-c<i»m 



[0 0 3 5] gsjxlf. D I Gg^fkLfcDNAWK-^ffl 
Vi/c«^lCll. AP^iJUy^cfitD I Giiift:i:ODSJ«;. 7 

U SaS (6»Jx.lf, O. IMTris-HCl (p 
H9. 5), 0. IM NaCl iiJ;0:5 OmM MgC 

IzgjflEICSia] SfrVV D I G^)t^ai+-y K ('S- 
'J>;«/-V>A-f # 1 363 514) Sfflt^T. 

3'5>Di- 1 o-*K{k»S*u-|«-r'5DNAS* 
■r * i7 □ - > saiJ^f ?> d <!: ;5<T t 

[0 0 3 6] 5) 2 5 -fc f<D^i^e^5>D3- 1 a 
-7|cK{k»^S:3— -5DNA®flj^# 

n->J:r), «fe(C<l;oTDNA$¥«-rsc:i»C<fc 0 

2 5-t l*o + ->ei'S>D3- 1 a-*SYI:»^S::i 
- K-r5DNA^l{»1--5CtA5T€r-5. 

[0 0 3 7] "^DNA(DtaSE5'Jtt. "in^Stfi 
SE5ll«*f*ffi. mX\i-*)->ii- (Sanger) f^O^if^ii-^ 
i/fi. (Proc. Natl. Acad. Set. USA, 74, 5463 (197 
7)] *5l.ifi3 7 3 A • DNAi/-:^X>-y— CA- + 
> • x;UT- (Perkin Elmer) ttSf] ^<DJfiSiB?lJ^J-ff 

«)J:7t::UT9{^$*l/t2 5 -h l«n + ->tf^5>D3 

3 =fe b < ttE5lJ#^ 5 T^^tlfcEJlJ* ^rrSD N A ^ 

[0 0 3 8] ±^®*ffifCj;r)gi^^EtlfcDNACDffiS 
E51J»cScJliT, DNA^fi£«T{k'^^fiK-r-5C:tfCct 
Cgmtf-SDNASIBKrSCtfcTSS. DNA^ 

R)fttS|®DNA^fig«8, 7;^X7;J■75y-r KJiSfJffl 
L7tA-+>-x;i.v-a:8|a)DNA^fi£«mod e 1 
3 9 2^S:*lf SCtifJ^Tt-S. 
[0 0 3 9] HIC. ±l2T®#L/i77 N**«2 5 - 
h Hn+xtf^5>D3- 1 a-7jcK^kSi*ite^-*ffl 

*o)2 5-t f<n+->tr^'5>D3- 1 a-imimm 

3afi^€rK#-r5C:i;J«T$5. ±3E-C«{t§Lfc 2 5 - 

-5DNA^fisjxtf/#7'7'r ADNA7'^iJ>^/+-y I- 
(AmershamttiJ) l?*ffJffl bTa-«P-dCTP TgiJ 

ai) tim.<DiimtmmzcYi\^A'7-i-f=7')-^VFfS. 
•r-5. 

[0 0 4 0] ±124) S2e<0SSSDNA»rfrS7'P-7' 
il/Tffliri, nnx-, *-5v>«:/7-i'A'f ru^J^-i' 
■e-->3>Sftt)T, ^cDNA^'fy^iJ-^Xi^'J 
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>J:0. ±155) tW\m(D:^mvS6^tt^DNA^m 
[0 0 4 1] s&mS&mt^y y b 2 5 -fc t^n + xfcf^^ 

^ >D3 - 1 a -7i^m<mmi&&^(Dmmm\tmit 

fcf^'^ >D3- 1 a-*K{kP^*zl-H1-^DNAt 

[0 0 4 2] 6) 2 5-t:HD + '>if^'^>D3- 1 a 
±IS5) ™#Lfc25-t:KP+xe^^>D3-l 

U>h 'Zfo • < > • ^U + a^- • /Ut 

nv- if7';u^>M-3 4^ic32«^nfc:^te^^ 

[0 0 4 3] ±125) -C®ff L;tDNA$, SJPg 

mm. *^l^tiDNA5>»»^"C, 2 5-hKn + vtf 
^^>D3- 1 a-TKKYkSS^u-H-r^DNA^^ 
tf®S;5:S$a)DNA»rM-<i: uremic, ^^^^^^^-^^ 
cOT^nt-^-TwStcJfAU, :;^i.^-e±l2DNA*|fA 

[0 0 4 4] m^mmtvx\t. mm. mm. m^^m 

5>D3- 1 a-7Km^tmmm&^^^^x^^iSLm 
[0 0 4 5] mm^(Dmm^f^^^£mmtLxm^'^^ 
itmrnmerf-^m^^^-^mm^m^x. ^iimmy)^ 

2 5-fc f^n + >/fcf^5>D3- 1 a-*®{k»ig 

^u-f^-r^DNA, m^t/^i^&m^om^^tix\^^^ 

[0 0 4 6] ^m^^i^'-tLX\t. mpL\f. pBTr 
p2, pBTacK pBTac2 (l/iftlfc^— 'J > 
:^-T>A<AactOrtaK) , pSE 2 8 0 (Invitrog 
enttS) , pGEMEX-1 (PromegattS) , pQE 
-8 (QIACENttS!) , pKYP 1 0 ( ^$MPS5 8- 1 1 
0 6 0 0) , PKYP 2 0 0 CAgric. Biol. Chem. .48, 
669 (1984)) , pLSAl [Agric. Biol. Chem. . 53. 
277 (1989)3 , pGEL 1 (Proc. NatL Acad. Sci., 
USA. 82, 4306 (1985)] , pBluescript (STRATAGENE 
tt). pTrsSO (FERM BP-5407), p 
Trs32 (FERM BP- 5 4 0 8) . pGHA2 



(FERM BP-4 0 0), pGKA2 (FERM 
B-6 7 9 8) . pTerm2 (t$M^3- 2 2 9 7 
9, US468619K US4939094, US5 
160735), pKK 233-2 (Phannaciatt 
S) , pGEX (PhanaaciattS) . vETi/Xy^L, (N 
ovagenttS) , pSupex, pUBliO. pTP 
5, vCi 9 ^^im7fit^Ctf)^X^^ . 

[0 0 4 7] -fu^-^-tLxit., :Kmm^(DW^m 
9&'Pxmmxt^h<DX$>ti\I\^^f)^f^^h<DXh^\^\ 

trp:/D^-5^- (Ptrp) , lacyn^:-^- 
(Plac) , Pl:/D^-^-, Psynt-^-. PletlT" 
D^r-^^-, PsE yn^-^-^o), X^WPyy-i/ 
^\Z^^T^ZfU^-i/-^ SPOIT'D^-^-. s 
P02:/a^-3^-, pe nPyn^-^-^^rafe^f'S 

- (Ptrp x2) , tac:/U^''^'-(D^^\ZX^mz 

[0 0 4 8] 'j7j^V-A^^E5IJiLTIi, i^mm^(D 

^i,ms^^xf^mxt^h(Dx$>ti\i\^^t)^f3i^ho)Xh 

'y^^ >-^}ltfy (Shine-Dalgarno) E5»J<i: 

m<D2 5-t Hn + xtf^^>D3- 1 a-7Kmitmm 

afi^c^%3itc«, ^'^ii^^^mmt'£,rLh'£^mx\tfs. 
^^f)^. »atcti«ig3te^(^iiT(cte^i^i^E^j$Ea 

[0 0 4 9] m^mmtLX\t. XvxUtZS, -fe^ 

WX-lf, Escherichia coli XL 1 -Blue , Escherichia co 
li XL2-Blue , Escherichia coli DUK Escherichia co 
li MClOOO. Escherichia coli KY3276, Escherichia co 
li W1485 , Escherichia coli JM109 , Escherichia co 
li HBlOl, Escherichiacoli No. 49 . Escherichia coli 

W3110 , Escherichia coli NY49, Bacillus subtili 
s. Bacillus amyloliquefacines, Brevibacterium ammm 
oniagenes, Brevibacterium immariophilum ATCC1406 
8, Brevibacterium saccharolyticum ATCC 14066, Brevi 
bacterium flavum ATCC 14067, Brevibacterium lactofe 
nnentum ATCC 13869, Corynebacterium glutamicum ATCC 
13032, Corynebacterium acetoacidophilum ATCC13870 

, Microbacterium ammoniaphilum ATCC15354 ^^$>\ff 
^Ztf)^X^^. 

[0 0 5 0] mm^^^^-(DmX:fjmtLX\t. ±12 

^±mm^DNA^mxt^ijmx$>ti\i\.^rtih^\^^ 

(Proc. Natl. Acad. Sci. USA. 69, 2110 (1972)] , 
Zfuhy'yT.h^ (1fWPS63-2483942) , Gene. 17, 10 
7 (1982) -^Molecular & General Genetics. 168. 111(1 

979) icie«(D:^ffi^ $ Z,t/)^X^^. 
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1 1-75863 



[0 0 5 1 ] »S®»*?g±ifflSa<l:LTffl(.^'S«^lC 
^m^i7i^-tLX. mJL\i. YEpl 3 (ATCC37 
115) , YE p 2 4 (ATCG7051) , YC p 5 0 (ATCC37 
419) pHS19, pHS 1 S^SCT^f'SCltTi^Tt 

OV&tim'^fi-^fZ^hOVh^^K m?L\i. PH0 5/ 
ADH^^D^-^'-, gal g 

ai io:/D^:-^-, fc-h'>3^v5^saw:/p^: 

-3^-, MFa 1 :/P^-3^-, CUP l/P^:-^^ 

[0 0 5 2] ^i«iL.Tfi, -y-yAn^-feX • -IrU 
tfi^X (Saccharomyces cerevisae) , i^'/^yt}U^ 
■fe^ • ^>'^ (Schizosaccharorayces pombe) , ^ 'J a 
^'^n^irX • y^^T, (Kluyveromyces lactis) , h 
'J3X:1^D> • 'f)ly>7. (Trichosporon pullulan 
s) . '>iL7r:;t^±X • TJPtf'i/X (Schwannionyces 
alluvius) ^^$>lf^Ztfi^X^t^o 

[0 0 5 3] mm^^{7^-<Dmxyj^tLx\:i.. mm 

Vt. XUi7 hn7}^U-v3 >ft (Methods. E 

nzymol., 194. 182 (1990)) , X7xn:/^Xhffi (Pr 
oc. Natl. Acad. Sci. USA. 84, 1929 (1978)) , SK'J 
f-'i^Affi Ci^i'-f-;!/ * ' Ai5^x'J;tn>^- (J. B 
acteriol.) , 153. 163 (1983)] . Proc. Natl. Acad. 
Sci. USA. 75. \mi\97S)^moUm^t:&^f^Ctf}^ 

[0 0 5 4] fttfaesa^iiiiLTfflv^^^^tcn, % 

m^^^-tLX. g»JAtf, pcDNAI. PC DM8 

(y'f'^iy^^r)inm , page 107 c*$m¥3-22 

979 ; if-f hx^y n>?- (Cytotechnology) , 3. 133, 
(1990)] , PAS3-3 (i|#M¥2-227075) , pCD 

MS l^^^^- (Mature) . 329. 840, (1987)] , p 

c D N A I / Am p (InvitrogenttS) . p R E P 4 
(InvitrogenttSl) pAGE 1 0 3 CJ. Biochem. . 10 

1. 1307(1987)] , PAGE2 1 Olf$^i^-r'5C:(i:;5^ 

[0 0 5 5] 'fa^-is^''tbx\t. m^mm^x^m 
xt^^cDx&twi^^rtihm^^ctfj^x^. 

h^tfU^-i )IX (thCMV) O.IE (imme 
diateearly) itfi-iF^y n^-^-. SV4 0(7)?fl^>^ 

SRa':ra^''^-^^$>\,f^ztf)^xt^o 
^ft. t hCMVcoi Eite^(Dx>A>-th-S:/'n^ 
--^-tmzM^^XhJi^^ 

[0 0 5 61 ^^mmtLx\t. i"7)i^/mm. hbt 

5 6 3 7 mm^6 3-299) , COS I mm. CO 

S7^sa. cHommm^m^ztA^x^^. mmm 



i^A^mxx^^^^f)^U^:^iihm^^:bztf)^x^^. 

XU^7 hDTj^— U-5>3>^ CCytotechnolog 
y. 3. 133(1990)] . 'J >K;^;i^ x-^Affi (^^¥2- 
2 2 7 0 7 5) , 'Jj}^7xi7v3>ft [Proc. Natl. Ac 
ad. Sci., USA, 84. 7413(1987)] . virology. 52, 456 

{\973)\ztm(Dum^^m^^ztf)^xt^. mn^ 
mi^<Dw^^^zs^mt. ^m^ 2-227075 
^$>^^^\t^mw- 2 - 2 5 7 8 9 1 n'j^m\ztmttix 
^^^:^mzmcxfff3iv zt/)^xt^. 

[0 0 5 7] g±«S?&iiLTffll^-5«^(cti, m 

X 7 • ^7}^^ • v-aTJl/. i5^yjiL--X-r 

1992^ (Baculovirus Expression Vectors. A Laborato 
ry Manual. W.D. Freeman and Company. New York. 199 
2) , ;^l/>h * h3-;i.X • ^> • tu + a.^- 
• ;W:tnx- . -yy;i/;<>h 3 8. 2 8, jl-^h 
16. 9. 16. 11. V3> • 'j- • 7>K • 
>, XiL-3-i7. 1995^ (Current Protocols in Mol 
ecular Biology, Suppliment 38, 28. Unitl6.9. 16.1 
1. John Wiley and Sons, New York. 1995) , Bio/Tech 
nology. 6. 47 (1988)^fC|2e^n;^:^ffifC JzoT. ^ 

>/^^m^^mt^zt^^x^^, 

[0 0 5 8] IP^. 

^na^-f )vx ^m^mmzp^mK l xw,^mm.^mh 
^m^mmzmyk^"^. ^yn^n^^m^-^i^zti)^ 

tLTfi. m^\t. PVL 1392, PVL 1393. 
p B 1 u e B a c III (^fetClnvitrogenttS) ^iih 
\f^Ctf}^X^^. 

[0 0 5 9] n^iLur^^}ixt\^x\t. m^\-i. ^& 

mm&A\zm^t^^-i)V7sXS>^7^h^^y7 ' ti 
(Autographa californica nuclear polyhedrosis vim 

s) uEi^i^^^ztfj^x^^o mAmmtLx\t. spo 

doptera fnigiperdaO^PM/ifflSaTfe^ S f 9. S f 2 1 

X 7 • hU- • -TXaZJP, ^yja.--X< 

1992^ (Baculovirus Expression Vectors, A Laborato 
ry Manual. W.H. Freeman and Company, New York. 199 
2) ] . Trichoplusia ni <D9mmmX$>^H i gh 5 
(InvitrogenttS) ^^^^^^Ztf)^X^^. 

[0 0 6 0] mmA.o^)vx^mmt^rzit<D. m&m 

Att (t$B8^2-227075) , U x ^ x 3 CPrcc. 
Natl. Acad. Sci. USA. 84.7413 (1987)] ^i$>{f^Z 

tf)^x^^. mfRf-o^mijmtLxit. mtmmi^A!^ 
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[0 0 6 1] mm, mmmm^tt\tm&mmiz^ri%m 

CO 0 6 2] ;*:ffiS?P«!Fe4#l&Slifi»e^fl5K® 

[0 0 6 3] ^mmti^Tii, mit7>^ 

CO 0 6 4] M^tSltUTtt, <j>mm--:tj'j'yA, u 

FaHi, a«l 6~9 6^KT*5.. ^«4>pHtt3. 0 
~9. otcfigj^r^. pHroSBS«, 

[0 0 6 5] ^m<P'2^m\zm\^T, 7>fcrx'J> 

^m^i^i'-rmn^^Lrz^^^i^mnt^iiz 

-|3-D-5^:t;(/7i' ^f^y xH^S, t r pT'nt 
- ^ - € ffl t » Ac ^ S'S i7 ^' - T }g® ^ ^ L an $ ^ 



[0 0 6 6] i)<^ifflfla«:1iitLTf|'itl)iJg®S^«: 

116 4 O^ifi CThe Journal of the American Medica 
1 Association. 199, 519 (1967)3 , E a g I e <DME 
MiS% [Science, 122, 501(1952)] , DMEMlgffi (V 
irology, 8 , 396 (1959)) . 1 9 9igi6 [Proceeding o 
f the Society for the Biological Medicine. 73, 1 

(1950)] ^ft\tztxi^^mz!^m'Mikm^^mmLft^ 

C0 0 6 7] afirpH6~8. 30~40"C, 

5%CO2^?£T^<0^fl:TTl~7BB.1ff5. S/c> 

fflStlTti-STNM-FHlg^ (77-5>>'x> (Ph 
anningen) ttSID , Sf-900 II SFM^^i! (^^nBRL 
aS) , ExCell400 . ExCell405 ' 

(l/^rn*) J RHn-f ;i-!J-f X>->-X (JRH Bioscien 
ces) aa) , Grace's Insect Medium (Grace, T.C.C., 
^'ff'i'- (Nature), 195, 788 (1962)] ^i^\>^i>Z 

[0 0 6 8] pH6~7, lg|liiS2 5-3 Ot;;5iJ; 

<, i^s^FBitt. a«i~5BBflT*-5. szc. 

IC J: 0 It J f< S¥f8iflS-r S » 

[0 0 6 9] *^?^©jH'J'^7'5'hav mmp^ 
izmm^m-c^mLtzm-^\z\t, i^Si^js. 

-yvyj-fX/T^, ■7yh>tf'y<} yTts^EYi-i-^ 
iji'^izjzrimm^im^L, mmmmam^ 

ni>. mMmmf&ami:ji'L^^SIi-t^CtiZJ;:0'<%ibtl 
ft. >'x5";i/75yxf-;i. (deae) — fe^yn- 

X, DIAION HPA-75 (H^^tfiJcttS) ^U- J^^Sfflt-^/i 
IS'f:t>SEifti'n-7hy7 7-f-ft. S-Sepharose FF 
(7 r-'I'V i/7*tfi)^(^U i^>&ffll.^fcfii-f ;i->3J«ir 
p-7hi^77-f-ft, 7'5";Hi7 7n-;^. 7xxjH: 

7 7 □-X^OUi^>^ffllifca7jctti7 7 -f 

-ft. ^J-^^fflS-ffll/^ty;i'5i§ft. 77-fX7^-f-i7D 
Vhy7 7-f-ft. i7D-7N7^-*-»i/ft, 
SSt»fl«®aSl»l!)ftlf<D#ftS*ifi*SV^tiiffi*^ 

[0 0 7 0] Sfc. ^^}?'J'^/5'HAWl^lC^F^^tS 

Ji'l:^^^^^fT^c:i^cJ;o#bt^fcit^SH^^J;o, a^ 
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*5l,ni2«fU, St3l?'J'^yf-t«$iE 
[0 0 7 1] *5S^<0jJ?'J'^7'5^(<*.5ini-5-©^iSEff|i 

[0 0 7 2] ±gE:^ffi(CJ:r)%^$ti:fc-J^'J'^:/ 

(^KlAdvancedchemTechttS) . >x;|/-7 
- >?-\'/N*>' (JRSPerkin-ElmerttSa) . 7 7 V i/T/N'-f 
:tT-J'(;^'t7a— r>Phaniiacia BiotechttS), 70* 
(il^SProtein Technology InstrumentttS) , i7^-!)^<y 
(3KSSynthecell-VegattS!), B*A— feT'x-f :/ • U 
5 f« (^HPerSeptivettS) , g»Sf^Rlr^©'^7'5^ 

(0 0 7 3] 7) la. 2 5->?h f<n + ->e^5>D 

±S26) tcieeo*te{cJ:0®^Lfc2 5-t Hn + -^ 

^ H*J<fct;2 5 - fc f< n^^v'tf^' = ^03 
IZ??«ES-li-5CifZJ;i3, *14!K»:*IC1 a. 25-i^ 

f -SCltlCiO, la, 2 5->?t Hn+xtf^5>D 
3.$Sig-rsc:<i:A«t?€r-5. 
[0 0 7 4] 2 5-t Hn + ->tf^'5>D3- 1 a-* 

6) fc!3««):*tt»cJ:0Kt#Ufc}eMegi<^®««^. 

tuTtt. mm^mm. mami^t: 

f^^mm, mt^omBWi^m (2 s-t f<D+^if^' 
5>D3- 1 a-7nmimmiiit^^-rim») , 

[0 0 7 51 2 5-t l<n:*^->e:5'5>D3- 1 
f*^mT'0. 0 1~5 Og/1 . 5f*L<fJ0. 05~ 



u h>x- 1 0 0 (^tiv^T^y^^^m) ^y=.t>H 
s 2 0 4 (B^i^Siitm) finoi^mmmisb^^m h 

;Ux>i>+i/U>(DJ:5^W«8j8«(S0. i~2 0g/ 
1 S«aSDDLTt)J:t^ 

[0 0 7 6] 2 5 -t HD^ixtf5'5>D3fl)iiaf±. 
0. 0 1~5 Og/l. ffSU<|iO. Ol-lOg/ 
1 TSSS. TicttjKflsfC. 2 5 -t Ha + i/tf^5>D3 
- 1 a-*KfbHiiiettSW1--5iJ^'J'^:/f-H. 2 5- 

t i<n+xtf5'5>D3s±iEiaaasiraL. iiaeis- 

8 or. JfSL<fi2 0~4 or. pH3~l 1, Iffi 
KlipH4~9 0*f*TT, 5$i-K~9 6S#PBlMJtx3 
■fr, la, 2 5-xt h!n+->t5'5>D3$Sji-r5 

[0 0 7 7] 8) 2 5-t l<a + >'lf5' = >D3- 1 a 

&^ft\t§ii^mf^nmi^&mm sso-ioowg/E 

a/S:7>»iA'>s mA.\i, y\^<n%±7'y3.n 

> I- (Complete Freiind's Adjuvant) SfeH. Ti^fSiitT iV 

^. mm<r>^^■(^>m. 1 ~ 2 flR.i:fc^ 

(C 3 ~ 1 0 igfT^. 3 ~ 7 H BtCiglSSIM* 

W 1976^, Antibodies-ALaboratory Manual, Cold Spr 
ing Harbor Laboratory, 1988) /St'TJSIgf •5. 
[0 0 7 8] ftgEfCffllifctaSt^tU, f&tS^mil^1t.^ts. 

AX^'-J;0lfil«41l#U ajfll?9<t0. 4 0~50% 
ga«I6SK7>tx>t/A(cJ;5fll*Tffi. tizfu)vmtm 
DEAE— tr7Tn-X;*J7A. T'Ot^OA-* 

[0 0 7 9] St. ±ffi:^tt{CJ:r)ftSU/ti()tl«jBiBI 
SatV'i'XWSxn-vifflaaiSHi'&S-ti-TA'f H 

/ n -:h;i.M<*SrSigt-S C -5. 
[0 0 8 0] 9) *%q^®/}tiJ'^7'^K. ^^'J'^::'"^ 
K £3 - l«-r SD NASfc«*^B^®7}^ U '^7'5' K ^ ^ 

(1) ^W^<Dif^^i^-^=}-^\t. fSttSje^'5>D3T' 
*2»la, 2 S-v't Hn+xt^5>D3$Sjif 5 

(2) *f6?g0;l^'J'^:/'^l>'©±S. ^St^lSgB^^EerM- 
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t±. 2 5-t Ka+->e4'5>D3- 1 o-;j<K{l:Sf* 

[0 0 8 1] (3) *S^02 5-fc Kn+>t5'5> 
D3- 1 a-7)cKYkB5|o^fi$/tliett$f$ogB5^Bf 

-5. 

(4) *K^ODNAi£fflt\ y— tf>/Wyu^<'ft 

PCRffi [PCR:/'nh 3-;i/X(PCR Protocols) . 7 
tlfS.vif ' /UX (Academic Press) (1990) ], RT- 
PCRfe^fCJ:0, 2 5-t Ko+->e^'5>-D3- 1 
a -7lcKfkPlgjte-?«)mR N A$;B^ta-r'5 d t 

CO 0 8 2] ^«imffiS|iJfflL. 2 5-t HP + ->lf^' 
5>D3- 1 o-*S-(t:S?^Se^-©mRNA(»%ag 

0 e c 5 A«® fflitei-r ■& ^ ;t -c^r 

^TafeO. ^2 5-tHa+->tf;S'5>D3- 1 a-7jc 
[0 0 8 3] mRNACO^SaH. y— tf>-A'fyiJ 

<tlCd;0aiISt?^-5. RT-PCRft0li-g-fi. mk.u 

i•©DNA^#s6<J^fi)tSfefi?PJTSfeeb, -eo^jtas 
atef 5 c: t ic J; 0 fflSTir 5, 

[0 0 8 4] (5) *^q^(ODNA$U ^□^7-1' 

(6) *56?«0iii2 5-tf<n + >'b:^5>D3- 1 a 

S6, m^^(r>-^>:f)V-Q. 2 5-t Hn + i/tf5'5>D 
3-1 a -7KSn:a"«®«lffi, SM^ff^c:i:;5«ffi* 

1 ajm^mm%m<D^T\zi^r)^mm'&m<D'mm^'t 

® « pj^tt $ ^88 iC^fflf ■& c t ^ t 

fffflT*s. }$i.9>ni7^n^thitmn\zii 

[0 0 8 5] (7) *«qg<06i(*$ffll,»T. 2 5-t H 
n + i/e^'S>D3- 1 a-7KK{tSJ^f§tt§WT-S;l? 

(8) ^^^ODNASffili. y/ADNAtcOA'TT' 



t-5'-M^©DNA»fM-$ffll»T, *iaG^CO%ilSB 

[0 0 8 6] uT\z^mm7ikL, ^^moimm^mB^ 

f^zmzit-Dt:, 
[0 0 8 7] 
[HiS^l] 

>D3^2:fts>4^. sjaraftWTs (eii-^) . tr^' 

5>D3^2:fttt, DIETl 1 immi;]. Nutrltio 
n. 100, 1049(1970), Tekladtt(Madison.ffI, USA)J:i?P 
urlfied diet for RatiLTIg^) SlBf^iCD 

*;i/x'i7A{±o. 0 3%. 'j>Keo. 6%(0tf^5> 

[0 0 8 8] f>0*»*iii^Ctt'f *>35!^7|c&fflt^ 
fc. MiS4 8 8?FPflHfr(r. la, 2 5 ->?h I^D + i/tf^' 
5>D3 (CALVIOCHEMtt®!, CA.USA) $1 //g/^-> h 

[0 0 8 9] ^WHaS:. PBS (1 LifJlCNaC I 8 
g, KCl 0. 2g. NazHPO^- 12H2O 2. 
9g*5j:t;KH2P04 0. 2g4^5irTS) TStJ^ 

(Rat diet: 1 0 0 g'flC*;P->':7A0. 5g, 'J >K 
0. 6gi5j;t;e^'5>D3S2 0 0 lU^WTS) $ 

[0 0 9 0] 5^5g«iJ2 f-ffigJ;?), mRNAroia 

0. 78g, a«Ot^JpfT*^WLfe7'y NctCiaSILfc 

sigo. 9 4gs-€-n-enpBSTj^?^?#, >«<*^^'t' 
[0 0 9 1] igfi!>^^iiia«a4. 5. 5M GTcmm (5 

0 0ml 4'lCi^7z:i;>'fV5';j->7^-S 3 2 4. 
5g, i7X>8:»-h'J'^A 3. 7 gi><fc^;tf;^3•/- 
;^ (Sarkosyl) 3. 3g€r-tWr-5) 3 5ml*5J;y: 
2-;tJPA:/|-X^'y-JU 4 9 2 w 1 SUDA, tKI^L 
J5:;l<';>:i^ti^x:^-'f if- (Digital Homogenizerjfl^tt 
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[0 0 9 2] ^SgfflfgE* 15ml ^jS-C^f^a-^tC^ 
U. 6 0 0 OlHlS. 2 orw^frTT 1 O^i-PamL^^^iB 

t:ff^\ ±mimmL/t, m±mii smir-D. cs 

TFAIBSK (Phannaciaasac sTFASS! 10 0m 
1. 0. 2 5M EDTAgjS (pH7. 0) 8 2. 0 
6ml. H2O23. 0 9m 1 S?g^b;5:iSi«] 17m 

1 ©Ao/S:4 Om l$G)gjS-6ffl;l?iJ 7P-7-i!|©f-a 
-ZfiZ&mbM^. 2 5 0 0 0[5]J5, 1 8t:©*frTT 

2 5ll#Wj@S'6^^ai4fTofe. 

(0 0 9 3] ±«*|^^. f-n-roTd^'^, 1. 5 cm 
l5i:©{iS;5^6^»rU. ttSS* 4MGTC®fiS (5. 5 
M CTCfSiS. 4ml, H2O 1. 5ml, 2-/.)\^:tj 
-fV:SL^J-)\ 5 6m I <&^g^Ufc®at) 0. 6ml 
(CS/I^ Ufc. ^^i?fK^ 1 4 0 0 0 lUgT 1 5#fflS-D 

ASrl 5 At 1 , x^/-Jl.£0. 4 5 m 1 iD;t!SSI^, 

CO 0 9 4] s^a:®S7 o^x^'z-juTift^^, te 

^Sftt [1 OmM T r i s -HC 1 (pH8. 0). 
ImM EDTA-NaOH (pH8. 0) ] 1 m 

1 4 0 0 OE^Tl 5^j>WS'C^^^f8^. ±f»* 

[0 0 9 5] gitlBSr7 0%X^/-jl/Tt5fei^?^, TE 
i^WK 5 0 0 1 fCgffil^t. sSBSf^lCJ; 0 , 2 6 0 n 

0 6 3 9 /zg, l^^®7-y SEb3tE©¥?KJ:0 9 1 8 w g 
©^RNA^rBx^lxfc. fi§14gSW7V l-**Oi!gRNA 
S?«l 5 0/i I $6 5'Cr5 5^TOS0,aL, it^tC*?ft 

C 0 0 9 6 ] laSJSlC. SMNaCl^O. 5 m 1 *J 
cfcy^TE/NaCl ClOmM Tris-HCl (p 
H7. 5),NaCl 5 0 0mM] T¥ffi{bl//i:t'J 
zfdTir^l/P— .X (Collaborative researchtt. type 
3) SO. 15giDA. g-t^Un-XfCijeRNAS®* 
S-a-feo ^•fe;i'n-XS:*7A»-^aL. TE/NaC 

1 )«5r8m 1 ii^L, 0. SmlOTE® 
TmRNASStiiL, 2 0 0 a l-fO^JilSK 

[0 0 9 7] J: 0 2 /z 1 ■roiJ->7''J >^<U, 

?k^y:f^ryfmz\ 11 g/m 1 OX^v'zi'^AyDV 
-f t«S2 OAt l^M, ifig?1-iK.TOtCj;i3)t'5-y->yiJ 

\zx^ y~)\,iWiiQU. itie$#fe. ^a:KS8o%x 
CO 0 9 8) ±^mmz^o. fs^mmyy hs*©?? 

gBJ:t)14. 3 w g(DmRNASr®#Ut. 



CO 0 9 9] fliSgi|3 cDNA7'r:/7iJ-C0*l^ 
StratagenettSZ AP-c DNA synthesis kit (#2004 
00) «:fflt,\ Sf^©l5i^SICt¥oTcDNA7-1':/7'J 
-Sfil^L/i:, lllig«S]2T'iaSLfcfS-ttg|«7-v h** 
cOmRNA^&4/igffl(,i, ajfe^^lJSSJi^lCj; 0, firs 
t strand DNA£-&fiJL, RN A^^SIjHSft^S. D 
NA;j^'J/7— tf ITsecond strandDNA$-§-fi£l./ 

[0 10 0] il!iI^fl:T1?P f uDNA;}<iJ/7— tfS 
J^;$ff^^ KcDNA®«SJP?t5l5^<kL/fc. S^EcDN 

AlcEc OR 1 7y7'^-rffrssi!SL, >) >mtm^ 

XhoITyjKfU. E c oR I -Xh o I h 
Sr^^lCj^OcDNAWK-tLfc. I^c DNAHJfM-^, 
7A;J^ZAPIIG)Ec oR I -Xho I ggiifcjf Ab. 
Giga pack Cold Pakaging Kit (StratagenettS) 
l^feA-vfr-v^y, :*:^a?§£XL 1 -B 1 ue, M 
RF't*i:'\;Py^-7r->'VCS 2 5 7 $ffll/^fe, 
S^JCcta, cDNA^-f y^'J-SrlS^Ufc. 

CO 1 0 1 ] mmmA: ^^mm^y h©^K-cit#sM 

IC^i^LTl/iSmRNAiJ'^ca*? 
mc®^0&-5 7'y Sfl&JlEfcf^S>D3 • 2 5ffi7j<Kfk; 
»55l, fc<fct;2 4fi[*K'ft:»Sl(Ct?lir75y|8ffi?iJ«r 
«?*fl/. iin^)P4 5 0 775'J-lZll-r'5tf^5>D 

tt{oi:»m7i<i.'y H+v'XS^ai^ (Ais^s) , *3j; 

L. ^®DNAE5>W^e>. ^©gg^J-cDiae-i^SPCRti 
CO 1 0 2] MftWtCfi, •t>X7'7'f V-tUTAM 

NAs. 7>^-t>x:/'7'rv-<tuTHMiaicffis-r 

«ffi5lJ#^ 8 »CjSSn^{aSE5llS:^-r ^>D N A* ffl 
fc. StratagenettSZ AP-c DNA synthesis kit (# 
200400) i5ckt;i^iStSJ 2 T»^Ufcf§tt^S7 -y 
(Z)mRNAS4 ju gfflli , random hexamerSrT'^'f V 
— iUT, first strand DNA^-BfOLVft, 
CO 1 0 3] ^first strand DNA S'r^l/U'- h t 
LT. E5liS^7fC^^^*afclfiSE5liSrW-r-5DNA 
^■t>x:/7-f7-i:UT, E?iJ#^8{C/T^StxfeifiS 
EJIiSr^rrSD N AS7 >5"-b >X T'^'f T- i LTffl 
V\ StratagenettSRT-RCR k i t^£fiJfflLT. 
P C R Sff o to P C R e, PERKIM ELMER ttSWDNA Th 
ermal Cycler480$ffll^\ 9 4X:T3 O^PFbI, 4 2'CT 
l»rfl. 7 2'CT 15>W0ie i^JUtUT, 3 

CO 1 0 4] s.i^^m7ifa-7.Y)im%^m'^mviL 

tttZ.^. 2 5 5 b p (Dlt*i»rM- (AH»r)t) /iSlgJ*"?) 
ta/5:, ^»fM-S7;tfn-XJ:0, DNA purification 
kit (Bio RadttS) Sffll^TtttilL p CR I I ^^9- 
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(InvitrogenttS) ICjfAU^. S^JS^J2TSl^l,/i. 
2 5-t \ia^'y\£9^>Di-l o 

A^6:1^'J (A) 'RNA^iBfiU, ^^7^a-7.mfS. 

^ U > 7 -f Jl/^ --.Affile J; 0 h 7 >X 7 7 - L/i, 
[0 10 5] ctii^>-:/u>y^ -his 

it A H »r>t Sr T' n - 7' t L T y — »f > / W y U -f -tf 
hfi*OmRNAia^ef^Ell,fc;*>yU>7-f;l/ 

[0 10 6] '^AHKrM-^fflt'^ BRLttSHS-RAC 
Ei/;^7^A+ y hSrIiJffiLT, UiT©:^ffiT 2 5 - t h* 
D + >D3 - 1-a -*K<b»^$n- K-rSD 

NA«) 3 'ffllJro^fHIR®^t)^^fc•p CRtiSWM-*^ 
fe. BRLttiaa 'RACE->XxA+>y hiCMJawOli 
godT/AUAP7'7'rv-*5J:0;. 5liS«2-CU#l, 
/tfStt^^S:fT:5Xi7 7 H45l5<OmRNA«4/ig^t,i 
cDNAS-^sKS-Ufe, 

[0 10 7] ^cDNASx>:^U-hi:LTffl^i/t, 
±i2Tm(i$n;5:AH»rfr®#-r«)e5iJA^'E), E?iJ#^ 
9TS^Sny5:*SE5iJS#-r«DNA4'&fi£U. -feyx 
7'7'fV-iUTfflt,i/i. BRLttSa 'RACEi^;^ 

[0 10 8] i:IEx>:/U— h. •t>X7'7'rv-;feJ: 
t;7>f-t>X:/'7'f V-SffllJ, PCR«. 94'CT 
l^^F^, SSrTliJ-ftl, 7 2'CT2i)-F5«Ig$ 

yjl^mM^Kj-efBtrLfct.!^, 1. 3 kbffltidKrM- 
(A3»rM-) ;!)»i2*e)tlt. ^E?r>tS7;5fn-xj; 0 . 
DNA purification kit (Bio RadttSi) ^fflliTjfiffi 
L. pCRI I'^i'i'-lClffALfc, 

[0 10 9] Asmt^hAumt^t^miz, m^mmy 

y h^^(OmRNA\Z^mHZ/\-izr')y^XLftc ^ 
A 3 BrM-f±AH»f>t®e;?±g*^A,TI,ifc, 
[0 1I0]||igW5 2 5-t !<□ + •> t^' = >D3 
- 1 a-*K{t»^£n-H-r*DNAOffilfi 
lliS^J2T!fflS3U/icDNA^'l'y7'J- (7r-i?) 
S: 1 -^V-US/tO. lf}'>ii2 7im<D-fy-i;f)imsSit 
5«k^lC»?5JStt±(C^ffiL. Hybond 
N'K (AmershamttS) L/i>'i'-U 
±{Cft1+, y^-i'DNAS^IMIze^U^t. xi'-U 

[0 111] 3ge^S$« 7;U*'J«!ia (1. 5M N 
aCl. 0. 5M NaOHi§«{Ci!i«) H^ZSSDS 

j!!.i(2xssc, 0. 1% sDsmm\zmm) U. 



D I G7'N"J>i/'4^.y h ('S-'J >;<f-T>A'f A 
ttS #1 175 033) iSctz;. AHISr>tt/;fiA3!Sffr& 
*2ngS:x>yU-h(i:LTfflVs, PCR^ffVV D 
I G7'X;i.ftLfcAH»fM-$/i«A3Br>t*l5f#L/c. 
[0 112] PCRtt. 9 41CT? 1 ^J-Fb% 5 O^T I iJ' 
K. 7 21CTl$JFBl(DlS$:l-tJ-'f ;^;l,iLT. 3 0+(- 

M-*3J:Z/D I G^'^j|.Yi:A3ffifM-&ftiR«:/D-7'i:l^ 

Tffli/i/t. ±ieTiaaL/i7'n vx-f >iyK$6 or® 

A'fl/USSK (5XSSC. 0. l%Sarkosyl, 0. 

0 2% SDS, 1% f\'i-f'}m-yu'j^yi/u.m 

^SaSt;tD I G7'^;P7'o-7' (1 i/1 OmI 

t. 

CO 1 1 3] A-f^ijy^x^, Kroift?* (2XSSC 

•feJ:t;0. 1% SDSSfflVi^ffl1?5 5i-rfl(Dife#*2 
0, 0. lXSSC*J<kO:0. 1% SDSSffltiGO 

"CTi 5»FflOi^?^S2iii§^Jg) . :/ay^>if (IX 

0. 1M-7UOK, 0. ISMNaCl. pH7. 5 
Srffl^^TUffi] . AP^SSU/tStD I Gtn^ciroSiJ; 
('X-'j >:<f-v>A-f AifcT'n M]-;Uctpi;T3l 
iS) . 7)li3^)mm [0. I M T r i s -HC 1 (p 
H9. 5). 0. IM NaC l*5<fcy;5 OmM MgC 
Izgfflt^TlliS] D I G%3t«liti+7 N 

-U>;</-V>'A'f AttSl #1 363 514) SffltiT, 

i/n-ytA-r y'f xrs 7^7- $xi^7 -f ;PA 

CO 1 1 4] eiOTit. D I Cy^)\^zfu-^tLX^ 
-fD I G^'^MtAHWM-SrffltV I^Wr>td:A'r y 
-iXr^zfy-i^i'MIRL, '^\ZD IGy^MtAS^ 

Wcfy-'ji.n. MWH-tA-ryuy-fx-r 

SL/t. ^fc, Am«{, AUAPWi^T'^-I'V-^ffll,^ 
fcPCRfCtO. K7'7-i7AiA3»fH-«ffiSE5'J€S 

CO 1 1 5] igfts stscOTxi'-u^gi^L, m^mz 

4-p<7)y7-i7S (No. 221, 522. 411, 1 

1 1) #7'7-i7i'a->A^€>DNA$}Sffi 
U. Rapid excision kit (StratagenettS!. #211204) 
Srfflt^T, pBluescript'^i'^-JCR^^A, M 1 3 7' 
7'fv-S:ffll,ii7D->«t>(c}f AStl^:DNA©JfiSE 

CO 11 6] No. 2 2 1 i'P->fCJ;S*#flCJ:0. 
E^iJS^ 5 tC.T^Stl^i, 2 4 6 9 b p ©JfiSffiJil'&fr 
«>DNA*<|g»?)tl/i. ^DNAlCli, 50 175yK 
£:3-h-r^:t-7'>'J— r-f >y7U-A (lilT. O 
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RFiB&r) iimtbi^tX, P 4 5 Oyy S.'J—S'yni; 
[0 1 1 7) |^!SfiRJ6 $^{BL/i:2 S-t Hn+'/e^' 

m 

SI!S0iJ5T£®LfcNo. 2 2 1 i^n->J:r), 7"7X 
5-v HS'ifflSlU, H i n d it/X b a I T«»fL 
fc. idMSffl^g^^'^'-p CDNA3 (invitrogen 
?±a) €-[g^lcH i n dIIIi5J;C/:x b a I TW»f b 
Ac. 

CO 1 1 8] ±32Tf#e.tl;i:W»r»rM-. ^^^7t!u- 

■7-i'y-->'3>+>;/ 1> (Sfiiiig) sffliiTa^u. a 

SDH5 attSrjgSeaU, 7 >e x U >iHtt»$ ilJ? 
CO 1 1 9] l«roMK»^«»r»C<i;S^ff 

*Ci:£{g|gU. pCMD 3R<J:^«U/i, pCMD3 
R^XU-ir hnjJ^-U-f •/3>fe CPotter^, Proc. Na 
tl. Acad.Scl. USA., 81, 716(1984)] ICJcO. iltllHi 

saicsAu, &,y<n^o\zft^^^it. cosimm 

SrlO%FCS ('^7>'B6!^j4i») ^SIDnLfcDMEM^ 
iffi (GibcoBRLtt® Srffll.\ T^-f >'i4'T?2 BF^itS 

C0120]^S«. h^}-fiy>^m\Zi:r3X.=f^y 

2~6. 0 X 1 0«/mnc;a:5<fc5fCiii8aSKP 
BS (137mMKCl, 2. 7mMNaCl. 8. 

lmMNa2HP04. 1. 5mMNaH2P04. 4m 
MMgCIa) 0. 5mltC®ab/t. 
pCMD3R:/^;^5 K 15/igSrSHiO. 4cmCDp 
ulsercuvette (BIO-RADttS) (CjniA. X 
U^^hUi^-V^ i/3 >gaCene pulser (BIO-RADtt 
S) Sffll^ 9 6 0//F, 0. 2 2kVO*f1:T. AJU 
XTODSrffl'^ DNA$SAL;t. 

CO 1 2 1] ^DNA^AifflDia*! 0% FCSS^tr 
DMEM^tflJl Om 1 ICSSL. 5 % C O 2-f ^^^'a'S 
-9-^. 3 71C-C4 8~7 2I^WJgflUfc, x-f-yx 
iOitg>«€:^l'iTPBST2lEl«cf^L. Xi^U—A- 

CO 1 2 2] ||igfi«J7 t 5-t t^n + xt;^ 

5 >D3- 1 a-TjcKfkSi^ae^WfXfi 
t hS#>=l;»3^tliLfe^l. 2 gJ:r), ||ffl^J2lc 
fE®«:^ffilCip(;. jgRNA? 5 0 y g&®#U, l^iig 
RNAJ:09. 5ag®mRNA^Ixf§U/5:. toRN 
A 5/ig*ll,iT. IIIS«SJ3ICfe«(0;^te»c!p(;. t 



C012 3] ^mms\z^m.<Dy3mizmc. ths*© 

2 5-t Hn*vf^5>D3- I o-TkefteJg^a 
- K-r5DNA«:lj^L/i, I^Jg^iJ 5 (CiiliT^^ISSn 
;t246 9bpC07 7 h\^i^ i>Di7Hmm^m&^ 
<^±&^. l^iSWSJCffiiEcOi^rttTD I G7'N;HkL/i 

CO 1 2 4] ;W:rijy'fif-v3>ti, ;t^;i.A75 I* 

€:4 0%#t;;W:/'JS?8E^fflt\ 4 21C<0^^ 

xn-ott. :f>Ji^-ii£-->3 >\z.t:0 A-DO^i; a 

^n->J:ODNA€ft&aiL, i7a->'1'lclf A^4i/i 
DNA^JfiSEWSW^U/i. 
CO 1 2 5] KDNAIiE5iJ##6 (C^$nfctgSE5>I 
SWUTl^it. KDNA»rM-»C«. 5 0 875yK®'< 
K$nTVi-50RF?5<|g*enjt, S^'^r 
^'Htt, hd&Jfe«2 5- t MD + :^tf^5>D3- 

I o-7K»{h;aii:4 1 3 75/KSIS(it*[^i;E5iJ$:fi- 
t, P4 5 0 775U-:5'>;^i'lC^ta-r^). AAfe-^ 

C012 6] S/si. KDNAiB?iM. 7«yl>E6*OtO 

I I 7 2 4SSPUE5iJ**-U. liJt^ffilHtdtigJ&'in 

CO 1 2 7] l^iSeiJS 77 Sfi*t^'5>D3- 1 a 

^•y h 4*^3' 5 >D3- 1 a-Ti^mitmmi&fR^^-^ 

tJjge^5!31^7X5-y KpCMD3R$COS-7^ 
flS'N® A Lfco Site^^AiWIfla 5 X 1 0 5 $ 1 0 % F 
CSS^tJDMEM^je 10ml 4'T2 4»#MlgS«, 
^fifiSrl %FCS«:^tfDMEM^%8m 1 lC32^b, 

[26, 2 7-5H] -2 5-t t<n+->lf5'5>D 
3 (AmershaarttS) «• 2 0 0 0 B q / 3 y I ^ 

CO 1 2 8] Si^g±«*Jj:i;ifflffiir3, Blig 

h&Dyer<D:&fe CCan. J. Blochem. .37, 911 (1959)) T 
e^5>D3f^|»S!a«:fflmLfeo SU^, SOmlfflO 

n--cmm^mttK)mm'L'''s\zf^vft, n&^'y^'- 

CO 1 2 9J ^ji'6Sf(r^nD7jx;i.A 1 Om 1 $Jii,^J: 
<?g^L. S-ifC, 1 Om 1 Oi?nn3lx;i.ASJDA. PI 

10ml€:lraA. I^fillc/g^ttffi^ff mtxtii/n 
□ *;PA}att}?aSr, 5t»Cffi#U/ii'nD*JUAttm«!<!: 
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[0 13 0] m^aa:i-^)],Amaim\z. ^e*$±#;5^ 
6 Om 1 lc;5:^»$TUPA., Saft:ftta*^ 2r8^Mt, ^ 

iso-:/DAy-Jl//^^y-;p/n-^+"tf>=6 : 6 : 

[0131] J ASCOaSHPLCi^XxAS 8 0 P 
U5:fflL^ TSKsilicagel 1 5 0*^A (4. 6X2 
5 0mm. tosohttS) iso-ya/^y 
^^y->IU/n-'v++|->=6 : 6 : 8 8(7)S^®fS?^^ 

ttffitur, flgi$imi/5>co^fi^T5^wbfe« mm^ 

[0 13 21 mm\Z. *iifi^^^S;5:li^^^-pc 
^^^01 IC?kU^Co A;<|tp cMD3R£«AU;tlfflfla 

\z^^Rmmm. Bf)^i>cDNA3^mKLrzmm\z^ 

cMD3R?:mX[yrzmm<D^. la, 2 5-i^hf^n 

f)^2 5-bKa^xh'^^>D3 - 1 a-TKK^tS^fg 
tt^f$oc:i:;5^^$:h, *%^<^®ei^;i^2 5-t 

Met Thr Cln Ala Val Lys Leu Ala Ser Arg Val Phe His Arg Val Gin 

15 10 15 

Leu Pro Ser Gin Leu Cly Ser Asp Ser Val Leu Arg Ser Leu Ser Asp 

20 25 30 

He Pro Cly Pro Ser Thr Pro Ser Phe Leu Ala Clu Leu Phe Cys Lys 

35 40 45 

Gly Gly Leu Ser Arg Leu His Clu Leu Cln Val His Cly Ala Ala Arg 

50 55 . 60 

Tyr Gly Pro He Trp Ser Gly Ser Phe Cly Thr Leu Arg Thr Val Tyr 
65 70 75 80 

Val Ala Asp Pro Ala Leu Val Clu Gin Leu Leu Arg Gin Clu Ser His 

85 90 95 

Cys Pro Clu Arg Cys Ser Phe Ser Ser Trp Ser Clu His Arg Arg Arg 

100 105 110 

His Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Clu Clu Trp Gin 

115 120 125 

Arg Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Cln Ala Ala 

130 135 140 

Ala Gly Tyr Ala Gly Thr Leu Asp Ser Val Val Ser Asp Leu Val Arg 
145 150 155 160 

Arg Leu Arg Arg Cln Arg Gly Arg Gly Ser Gly Leu Pro Asp Leu Val 

165 170 175 

Leu Asp Val Ala Gly Clu Phe Tyr Lys Phe Cly Leu Clu Cly He Gly 

180 185 190 

Ala Val Leu Leu Cly Ser Arg Leu Gly Cys Leu Clu Ala Clu Val Pro 



[0 13 3] 

[%^C0^!)^] '4^^m\z^r). SttSit:^^a>D3<D(g 

itm^\Z^mf3.. 2 5 - t KP + >'e5'^>D3- 1 a 

KSP-Hf^DNA, ^D^^A$'^:i7 5'-lcM^iA^ 
T#»^n^aSA*DNA, ^fflMA*DNA$«W-r 

lf^^>D3- 1 a-7KKfbB»c0Sitft, 2 5-fc:K 
□ =^'>e^^>D3 - 1 a-7KSfl:»^fStt^^-r^:t^ 
U^:/^ H$:ffll/^Acl a, 2 5 - H D^^xfcf^^ ^ > 
D3(Daiiffii3cl;t;g3}^U'^7'^ H^^lg^r-Sia^^S 

[0 13 4] 

m^m^ : 1 

E5»JC0S$ : 5 0 1 

h^^ui^- : mm 
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195 



200 



205 



Pro Asp Thr Glu Thr Phe He Glu Ala Val Cly Ser Val Phe Val Ser 

210 215 220 

Thr Leu Leu Thr Met Ala Met Pro Ser Trp Leu His Arg Leu He Pro 
225 230 235 240 

Cly Pro Tn3 Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe 

245 250 255 

Ala Gin Lys His Val Glu Gin Arg Glu Gly Glu Ala Ala Val Arg Asn 

260 265 270 

Gin Gly Lys Pro Glu Glu Asp Leu Pro Thr Gly His His Leu Thr His 

275 280 285 

Phe Leu Phe Arg Glu Lys Val Ser Val Gin Ser He Val Gly Asn Val 

290 295 300 

Thr Glu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser 
305 310 315 320 

Trp Ala Leu Tyr Glu Leu Ser Arg His Pro Glu Val Gin Ser Ala Leu 

325 330 335 

His Ser Glu He Thr Cly Ala Val Asn Pro Gly Ser Tyr Ala His Leu 

340 345 350 

Gin Ala Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val He Lys 

355 360 365 

Glu Val Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro 

370 375 380 

Asp Arg Asp He Cys Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu 
385 390 395 400 

Val Ser Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Ala Gin Phe Arg 

405 410 415 

Glu Pro Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Ala 

420 425 430 

Pro His Pro Phe Ala Ser Leu Pro Phe Cly Phe Gly Lys Arg Ser Cys 

435 440 445 

He Cly Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ala Gin 

450 455 460 

He Leu Thr His Phe Glu Val Leu Pro Glu Pro Gly Ala Leu Pro Val 
465 470 475 480 

Lys Pro Met Thr Arg Thr Val Leu Val Pro Glu Arg Ser He His Leu 

485 490 495 

Gin Phe Val Asp Arg 



Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

15 10 15 

Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 



500 



[0135] mm^ : 2 



EM: 



E5>JO§$ : 5 0 8 



mi: 



35 



40 



45 



(16) 



1 1 - 7 5 8 6 3 



Leu Ala Clu Leu Phe Cys Lys Gly Cly Leu Ser Arg Leu His Clu Leu 

50 55 60 

Gin Val Gin Giy Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Clu Clu 

85 90 95 

Leu Leu Arg Cln Clu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

Trp Thr Clu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

Ala Glu Cly Glu Clu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Cly Thr Leu Asn Asn 
145 150 155 160 

Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Cln Arg Gly Arg Gly 

165 170 175 

Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Cly Clu Phe Tyr Lys 

180 185 190 

Phe Cly Leu Glu Cly He Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 

210 215 220 

Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

Trp Leu Arg His Leu Val Pro Cly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

Trp Asp Cln Met Phe Ala Phe Ala Cln Arg His Val Glu Arg Arg Glu 

260 265 270 

Ala Clu Ala Ala Met Arg Asn Cly Gly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

Ser Cly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

Gin Ser He Leu Gly Asn Val Thr Clu Leu Leu Leu Ala Cly Val Asp 
305 310 315 320 

Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 

325 330 335 

Pro Glu Val Cln Thr Ala Leu His Ser Glu He Thr Ala Ala Leu Ser 

340 345 350 

Pro Cly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

Leu Leu Lys Ala Val Val Lys Clu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

Pro Cly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

Arg Asp Pro Ala Cln Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

Trp Leu Gly Glu Cly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 
435 440 445 



(17) 



^mW- 1 1 - 7 5 8 6 3 



Gly Phe Gly Lys Arg Ser Cys Met Cly Arg Arg Leu Ala Clu Leu Clu 

450 455 460 

Leu Gin Met Ala Leu Ala Cln He Leu Thr His Phe Clu Val Cln Pro 
465 470 475 480 

Clu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

Pro Clu Arg Ser He Asn Leu Cln Phe Leu Asp Arg 
500 505 

[0 13 6] mmn: 3 E^mmm: cDNA t o mRNA 

E5»lC0fiS : 1 5 0 3 gig : 

ATC ACC CAC CCA CTC AAC CTC CCC TCC AGA CTC TTC CAT CCA CTC CAA 48 
Met Thr Gin Ala Val Lys Leu Ala Ser Arg Val Phe His Arg Val Cln 

15 10 15 

CTC OCT TCT CAG CTC CCC ACT CAC TCC GH CTC CGC ACT HA TCT GAT 96 
Leu Pro Ser Cln Leu Cly Ser Asp Ser Val Leu Arg Ser Leu Ser Asp 

20 25 30 

ATC CCT CCC CCC TCT ACA CCT ACC TTC CTC CCT CAA CTC TTC TCC AAA 144 
He Pro Gly Pro Ser Thr Pro Ser Phe Leu Ala Clu Leu Phe Cys Lys 

35 40 45 

CCC CGG CTG TCC ACC CTA CAT CAA CTC CAG GTC CAT CCC CCT CCC CCC 192 
Gly Gly Leu Ser Arg Leu His Clu Leu Cln Val His Gly Ala Ala Arg 

50 55 60 

TAC CCC CCA ATA TCC TCC CGC ACC TTC CGC ACA CH CGC ACA GTT TAT 240 
Tyr Cly Pro lie Trp Ser Gly Ser Phe Cly Thr Leu Arg Thr Val Tyr 
65 70 75 80 

CTG CCC GAG CCT CCA CH CTA GAG CAC CTC CTC CCA CAA GAA ACT CAT 288 
Val Ala Asp Pro Ala Leu Val Clu Cln Leu Leu Arg Gin Clu Ser His 

85 90 95 

TCT CCA GAG CCC TCT ACT TTC TCA TCT TCC TCA.GAG CAC CCT CGC CGC 336 
Cys Pro Clu Arg Cys Ser Phe Ser Ser Trp Ser Clu His Arg Arg Arg 

100 105 110 

CAC CAG CGC CCT TCC GGC TTC CTA ACC CCC GAT GGT GAA GAA TCC CAG 384 
His Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Clu Glu Trp Gin 

115 120 125 

AGG CTC CCA ACT CTC CTG CCC CCC CTA CTC CTC CCA CCT CAA GCA GCC 432 
Arg Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Gin Ala Ala 

130 135 140 

GCC GGC TAT CCT CCA ACT CTC CAC AGC CTC GTC ACT CAC CTC CTC CCA 480 
Ala Gly Tyr Ala Gly Thr Leu Asp Ser Val Val Ser Asp Leu Val Arg 
145 150 155 160 

CCA CTA ACC CCC CAG CGG CCA CCT CGC TCT CGG CTA CGG CAC CTA GTT 528 
Arg Leu Arg Arg Gin Arg Gly Arg Gly Ser Cly Leu Pro Asp Leu Val 

165 170 175 

CTG CAC GTC CCC GGA CAG TFT TAC AAA TTT CGC CTA GAA CCC ATA CCC 576 
Leu Asp Val Ala Cly Glu Phe Tyr Lys Phe Cly Leu Clu Cly He Cly 
180 185 190 



(18) *$S8¥l 1 -7 5 8 6 3 

CCC GIG CTG CTG CCA TCC CGC CTG CCC TCC CTC GAG CCT GAA GH CCT 624 
Ala Val Leu Leu Cly Ser Arg Leu Gly Cys Leu Glu Ala Glu Val Pro 

195 200 205 

CCC CAC ACA GAA ACC TIC ATT GAG GCC CTG CGC TCC CTG TTT GTG TCT 672 
Pro Asp Thr Glu Thr Phe He Glu Ala Val Gly Ser Val Phe Val Ser 

210 215 220 

ACA CTC TTG ACC ATC CCA ATG CCC ACT TGG CTG CAC CGC CTT ATA CCC 720 
Thr Leu Leu Thr Met Ala Met Pro Ser Trp Leu His Arg Leu lie Pro 
225 230 235 240 

GGA CCC TGG CCC CCC CTC TCC AGA GAG TGG GAT CAC ATG TTT GCC TTT 768 
Cly Pro Trp Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe 

245 250 255 

GCC CAC AAC CAC CTC GAG GAG CGC GAA CGC CAA CCT CCC CTG ACC AAC 816 
Ala Gin Lys His Val Glu Gin Arg Glu Gly Glu Ala Ala Val Arg Asn 

260 265 270 

CAC GGA AAC CCT CAC GAG GAT TTG CCA ACG GGG CAT CAC HA ACC CAC 864 
Gin Cly Lys Pro Glu Glu Asp Leu Pro Thr Cly His His Leu Thr His 
275 280 285 

nc cn rrr ccc gaa aag ctc tct gtc cag tcc ata gtc cga aat gtg 912 

Phe Leu Phe Arg Glu Lys Val Ser Val Gin Ser He Val Cly Asn Val 

290 295 300 

ACA GAG CTA CTA CFG CCT CCA CTC CAC ACG GTA TCC AAT ACG CTC TCC 960 
Thr Glu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser 
305 310 315 320 

TGG CCA CTC TAT GAG CTC TCC CGC CAC CCC GAA CTC CAC TCT CCA CTC 1008 
Trp Ala Leu Tyr Glu Leu Ser Arg His Pro Glu Val Gin Ser Ala Leu 

325 330 335 

CAC TCT GAG ATC ACA GCC GCT GTG AAC CCT GCC TCC TAT CCC CAC CTC 1056 
His Ser Glu He Thr Gly Ala Val Asn Pro Gly Ser Tyr Ala His Leu 

340 345 350 

CAA GCC kCT GCT CTC TCC CAG CTA CCC CTC CTA AAG GCT GTG ATC AAA 1104 
Gin Ala Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val Tie Lys 

355 360 365 

GAA GTG TTG AGA TTG TAC CCT GTG GTA CCT GGG AAC TCC CCT CTC CCA 1152 
Glu Val Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro 

370 375 380 

GAC AGA CAC ATC TCT GTA GGA AAC TAT CTT ATT CCC CAA GAT ACA CTG 1200 
Asp Arg Asp He Cys Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu 
385 390 395 400 

GTT TCC CTC TCT CAC TAT CCC ACT TCA ACG GAC CCC GCC CAG TFT CGC 1248 
Val Ser Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Ala Gin Phe Arg 

405 410 415 

GAA CCC AAC TCT TFT AAT CCA CCT CGA TGG CTT CCA GAC GCT CCA CCC 1296 
Glu Pro Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Ala 

420 425 430 

CCC CAC CCA TTT CCA TCT CTT CCT TTT CCC TTT GCC AAA CCA ACT TGC 1344 
Pro His Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys 

435 440 445 

ATA GGG AGA CCC HC CCA GAG CTC GAG CTA CAA ATC CCC TTC CCC CAG 1392 
He Gly Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ala Gin 



(19) m¥l 1 -7 5 8 6 3 



450 455 460 

ATC nc ACC CAT m GAG GTC CTC CCT GAG CCA GGT GCT CTT CCA CTC 1440 
He Leu Thr His Phe Glu Val Leu Pro Glu Pro Gly Ala Leu Pro Val 
465 470 475 480 

AAA CCC ATG ACC CCG ACT GTC CTG GTA CCT GAG AGG ACC ATC CAT CTC 1488 
Lys Pro Met Thr Arg Thr Val Leu Val Pro Glu Arg Ser He His Leu 

485 490 495 

CAC nr GTA GAC ACA 1503 
Gin Phe Val Asp Arg 
500 

[0137] EJ1J#^ : 4 m\<Dmm : cDNA to mRNA 

E3?»JC0S$ : 2469 gig : 

Simom : : b h 

mo)^ : r 

ATC ACC CAG ACC CTC AAG TAC GCC TCC ACA GTC HC CAT CCC CTC CGC 48 
Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

15 10 15 

TCG CCG CCC CAG TTG CGC GCC TCC CTA CGC TAC CGA CAC TAC CAC TCA 96 
Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

CCA CCC CGC AGC TTG CCA CAC ATC CCA GCC CCC TCT ACC CCC ACC TTT 144 
Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 

35 40 45 

CTG GCC CAA CTT TTG TGC AAG CCG CGC aC TCC AGG Clk CAC GAG CTC 192 
Leu Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu 

50 55 60 

CAG CTG CAG GCC GCC GCC CAC TTC GGG CCG GTC TGC CIK GCC AGC HT 240 
Gin Val Gin Gly Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

CGC ACA GTC CGC ACC GTC TAC GTC GCT CCC CCT CCA CTC GTC CAC GAG 288 
Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro. Ala Leu Val Glu Glu 

85 90 95 

CTG CTG CGA CAC GAG CGA CCC CGC CCC XAG CGC TCC ACC TTC TCG CCC 336 
Leu Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

TCG ACC GAC CAC CGC CCC TGC CGC CAG CCG CCT TCC CCA CTG CTC ACT 384 
Trp Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

CCG CAA CCC CAA CAA TGC CAA ACC CTC CCC ACT CTC CTC CCC CCC CTC 432 
Ala Glu Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

CTC CTC CCC CCT CAA GCC GCC GCC CGC TAC CCC CCA ACC CTG AAC AAC 480 
Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Gly Thr Leu Asn Asn 
145 150 155 160 

GTA GTC TGC GAC CTT GTC CCG CCT CTG ACC CCC CAC CCC CGA CGT CGC 528 
Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly 

165 170 175 

ACC CCC CCG CCC GCC CTG CH CCG GAC CTG CCG GGG CAA TIT TAC AAC 576 



(20) 



1 1-75863 



Thr Cly Pro Pro Ala Leu Val Arg 
180 

nc CCA CTG GAA CCC ATC 
Phe Cly Leu Glu Cly He 
195 

CAG GCT CAA GTC 
Glu Ala Gin Val 



TCC CTG 
Cys Leu 
210 
GTG GGC 
Val Gly 
225 

TCG CTG 
Trp Leu 

TGG GAC 
Trp Asp 

GCA CAG 
Ala Glu 

TCT GGG 
Ser Gly 
290 
CAG TCC 
Gin Ser 
305 

ACC CTG 
Thr Val 

CCC GAA 
Pro Glu 

CCT GGC 
Pro Gly 

CTG CTG 
Leu Leu 
370 
CCT GGA 
Pro Gly 
385 

m ATC 
He He 

AGG GAC 
Arg Asp 

TGG CTG 
Trp Leu 



TCG GTG 
Ser Val 

CGC GAC 
Arg His 

CAG ATC 
Gin Met 
260 
GCA CCC 
Ala Ala 
275 

CCG GAC 
Ala His 

ATC CTG 
He Leu 

TCC AAC 
Ser Asn 

GTC CAG 
Val Gin 
340 
TCC AGT 
Ser Ser 
355 

AAG GCC 
Lys Ala 

AAT TCT 
Asn Ser 

CCC AAA 
Pro Lys 

CCT GCC 
Pro Ala 
420 
GGG GAG 
Gly Glu 
435 



TTT CTG 
Phe Val 
230 
CTT CTG 
Leu Val 
245 

TIT GCA 
Phe Ala 

ATC AGG 
Met Arg 

CTG ACC 
Leu Thr 

CCA AAT 
Cly Asn 
310 
ACG CTC 
Thr Leu 
325 

ACA GCA 
Thr Ala 

GCC TAG 
Ala Tyr 

CTG GTC 
Val Val 

CGT GTC 
Arg Val 
390 
AAT ACC 
Asn Thr 
405 

CAG TTC 
Gin Phe 



GCC GCC 
Ala Ala 
200 
CCA CCC 
Pro Pro 
215 

TCC ACG 
Ser Thr 

CCT GGG 
Pro Gly 

TTT GCT 
Phe Ala 

AAC GGA 
Asn Gly 

280 
CAC TTC 
His Phe 
295 

GTG ACA 
Val Thr 

TCT TCG 
Ser Trp 

CTC CAC 
Leu His 

CCC TCA 
Pro Ser 
360 
AAG GAA 
Lys Glu 
375 

CCA GAC 
Pro Asp 



Asp Val Ala Cly Glu 
185 

CTT CTC 
Val Leu 



CAC ACG 
Asp Thr 

CTG TTC 
Leu Leu 

CCC TGG 
Pro Trp 
250 
CAG AGG 
Gin Arg 
265 

CCA CAG 
Cly Gin 

CTG TTC 
Leu Phe 

GAG TTC 
Glu Leu 

GCT CTG 
Ala Leu 
330 
TCA CAG 
Ser Glu 
345 

GCC ACT 
Ala Thr 

CTG CTA 
Val Leu 



CTC CGC TCG 
Leu Cly Ser 
205 

GAG ACC TTC 
Glu Thr Phe 

220 
ACC ATC GCC 
Thr Met Ala 
235 

GCC CCC CTC 
Gly Arg Leu 



CTG GTC 
Leu Val 

CCA GAC 
Pro Glu 



CCT CCC ACC CCC 
Cly Pro Thr Pro 
440 



AAA CAC 
Lys Asp 

ACT CTG 
Thr Leu 
410 
CCA AAT 
Pro Asn 
425 

CAC CCA 
His Pro 



CAC GTG GAG 
His Val Glu 

CCC GAG AAG 
Pro Clu Lys 

285 
CGG CAA GAG 
Arg Glu Glu 

300 
CTA TTC GGG 
Leu Leu Ala 
315 

TAT GAG CTC 
Tyr Glu Leu 

ATC ACA GCT 
He Thr Ala 

CTT CTG TCC 
Val Leu Ser 
365 

AGA CTG TAC 
Arg Leu Tyr 

380 
AH CAT GTG 
He His Val 
395 

TGT CAC TAT 
Cys His Tyr 

TCT TTT CCT 
Ser Phe Arg 

TTT CCA TCT 
Phe Ala Ser 
445 



Phe Tyr Lys 
190 

CCC TTC CGC 
Arg Leu Gly 

ATC CGC GCT 
He Arg Ala 

ATC CCC CAC 
Met Pro His 

240 
TCC CCA GAC 
Cys Arg Asp 

255 
CGG CGA GAG 
Arg Arg Clu 
270 

CAC CTC GAG 
Asp Leu Glu 

TTG CCT GCC 
Leu Pro Ala 

GGA GTG GAC 
Gly Val Asp 
320 

TCC CGG CAC 
Ser Arg His 

335 
CCC CTG ACC 
Ala Leu Ser 
350 

CAG CTG CCC 
Gin Leu Pro 

CCT CTG GTA 
Pro Val Val 

GOT GAC TAT 
Gly Asp Tyr 
400 

GCC ACT TCA 
Ala Thr Ser 

415 
CCA GCT CGC 
Pro Ala Arg 
430 

CTT CCC TTT 
Leu Pro Phe 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



(21) 



1 i - 7 5 8 6 3 



CGC TTT CCC AAG CCC AGC TGT ATG CCG AGA CGC CTC CCA GAG CTT CAA 1392 
Cly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

rrC CAA ATG GCT TO GCC GAG ATC CTA AGA CAT TTT GAG GTG CAG CCT 1440 
Leu Gin Met Ala Leu Ala Gin lie Leu Thr His Phe Glu Val Gin Pro 
465 470 475 480 

GAG CCA GGT GCG GCC CCA GTT AGA CCC AAG ACC CGG ACT GTC GTG GTA 1488 
Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

CCT GAA ACG ACC ATC AAG CTA CAG TTT TO GAG AGA 1524 
Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 
500 505 
[0 1 3 8] E5tJ#^: 5 EJfJcoaS: cDNA t o mRNA 

&m<D^^ : 2 4 6 9 : 



GAGCAGACTC CTCkAkCACk AAC ATG ACC CAG GCA GTC AAG CTC GCC TCC AGA 53 

Met Thr Gin Ala Val Lys Leu Ala Ser Arg 
1 5 10 

CTC TO CAT CGA GTC CAA CIG CCT TCI CAG CTC GCC ACT GAG TCG GTT 101 
Val Phe Bis Arg Val Gin Leu Pro Ser Gin Leu Gly Ser Asp Ser Val 

15 20 25 

aC CGC ACT TTA TCT GAT ATC CCT CGC CCC TCT ACA CCT AGC TO CTG 149 
Leu Arg Ser Leu Ser Asp He Pro Gly Pro Ser Thr Pro Ser Phe Leu 

30 35 40 

GCT GAA CTC TO TGC AAA GCG GCG CTC TCC AGC CTA CAT GAA CTG CAG 197 
Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu Gin 

45 50 55 

GTG CAT CGC GCT GCG CGG TAG GCG CCA ATA TGC TCC GCC AGC TO CGG 245 
Val His Gly Ala Ala Arg Tyr Cly Pro He Trp Ser Gly Ser Phe Gly 

60 65 70 . 

ACA CTT CGC ACA CTT TAT GTG GCC GAC CCT GCA CTT CTA GAG CAG CTC 293 
Thr Leu Arg Thr Val Tyr Val Ala Asp Pro Ala Leu Val Glu Gin Leu 
75 80 85 90 

CTG CGA CAA GAA ACT CAT TGT CCA GAG CGC TGT ACT TO TCA TCT TGC 341 
Leu Arg Gin Glu Ser His Cys Pro Glu Arg Cys Ser Phe Ser Ser Trp 

95 100 105 

TCA GAG CAC GOT CGC CGC CAC CAG CGG GCT TGC GCG TO CTA ACG GCG 389 
Ser Glu His Arg Arg Arg His Gin Arg Ala Cys Gly Leu Leu Thr Ala 

110 115 120 

GAT GGT GAA GAA TGC CAG ACG CTC CCA ACT CTC CTG GCC CCG CTA CTC 437 
Asp Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu Leu 

125 130 135 

CTC CGA CCT CAA CCA GCC GCC CGC TAT GCT CGA ACT CTG GAC AGC GTG 485 
Leu Arg Pro Gin Ala Ala Ala Gly Tyr Ala Gly Thr Leu Asp Ser Val 

140 145 150 

GTC ACT GAC CTC CTG CCA CGA CTA ACG CGC CAG CGG GCA CCT CGC TCT 533 
Val Ser Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly Ser 



(22) 



155 

GGG CTA 
Gly Leu 

GGG CTA 
Gly Leu 

CTG GAG 
Leu Glu 

GGC TCG 
Gly Ser 
220 
CTG CAC 
Leu His 
235 

CAT CAG 
Asp Gin 

CAA GCT 
Glu Ala 

GGG CAT 
Gly His 

TCC ATA 
Ser He 
300 
CTA TCC 
Val Ser 
315 

CAA GTC 
Glu Val 

GGC TCC 
Gly Ser 

CTA AAG 
Leu Lys 

GGG AAC 
Gly Asn 
380 
ATT CCC 
He Pro 
395 

GAG CCC 
Asp Pro 



CCC GAC CTA 
Pro Asp Leu 
175 

CAA GGC ATA 
Glu Gly He 

190 
GCT GAA GTT 
Ala Glu Val 
205 

CTG nr CTG 
Val Phe Val 

CCC CTT ATA 
Arg Leu He 

ATG nr CCC 

Met Phe Ala 

255 
CCC GTC AGG 
Ala Val Arg 

270 
CAC TTA ACC 
His Leu Thr 
285 

GTC GGA AAT 
Val Gly Asn 

AAT ACG GTC 
Asn Thr Leu 

CAG TCT GCA 
Gin Ser Ala 
335 

TAT CCC CAC 
Tyr Ala His 

350 
GCT CTG ATC 
Ala Val He 
365 

TCC CGT GTC 
Ser Arg Val 

CAA GAT ACA 
Gin Asp Thr 



CCC CAG TTT 
Ala Cln Phe 
415 

CTT GCA GAC GGT CCA CCC CCC 



160 

Cn CTG 
Val Leu 

GGC GCC 
Gly Ala 

CCT CCC 
Pro Pro 

TCT ACA 
Ser Thr 
225 
CCC GGA 
Pro Gly 
240 

TTT GCC 
Phe Ala 

AAC CAG 
Asn Cln 

CAC nc 

His Phe 

GTC ACA 
Val Thr 
305 
TCC TCC 
Ser Trp 
320 

CTC CAC 
Leu His 

CTC CAA 
Leu Gin 

AAA GAA 
Lys Glu 

CCA GAC 
Pro Asp 
385 
CTC GTT 
Leu Val 
400 

CCC CAA 
Arg Glu 



CAC CTC GCC 
Asp Val Ala 
180 

CTC CTG CTG 
Val Leu Leu 
195 

GAC ACA GAA 
Asp Thr Clu 
210 

CTC TTG ACC 
Leu Leu Thr 

CCC TCC CCC 
Pro Trp Ala 

CAG AAG aC 
Cln Lys His 

260 
GGA AAG CCT 
Gly Lys Pro 

275 
CTT nr GGC 
Leu Phe Arg 
290 

CAG CTA CTA 
Glu Leu Leu 

GCA CTC TAT 
Ala Leu Tyr 

TCT GAG ATC 
Ser Glu He 
340 

GCC ACT GCT 
Ala Thr Ala 

355 
CTG TTG AGA 
Val Leu Arg 
370 

AGA GAC ATC 
Arg Asp He 

TCC CTC TCT 
Ser Leu Cys 



165 

GGA CAG 
Gly Glu 

GGA TCG 
Gly Ser 

ACC rrc 

Thr Phe 

ATG CCA 
Met Ala 

230 
CCC CTC 
Arg Leu 
245 

CTC GAC 
Val Clu 

GAG CAG 
Glu Clu 

GAA AAG 
Clu Lys 

CTG GCT 
Leu Ala 
310 
GAC CTC 
Clu Leu 
325 

ACA GGC 
Thr Gly 

CTG TCC 
Leu Ser 

TFG TAG 
Leu Tyr 

TCT CTA 
Cys Val 
390 
CAC TAT 
His Tyr 
405 

TTT AAT 
Phe Asn 



nr TAC 

Phe Tyr 

CCC ac 

Arg Leu 
200 
ATT GAG 
He Glu 
215 

ATG CCC 
Met Pro 



170 
AAA TH 
Lys Phe 
185 

CCC TCC 
Gly Cys 

CCC GTC 
Ala Val 

ACT TCC 
Ser Trp 



TCC AGA GAC TCC 
Cys Arg Asp Trp 
250 

CAC CCC GAA GGC 
Cln Arg Clu Gly 
265 

GAT nc CCA ACG 
Asp Leu Pro Thr 
280 

GTC TCT GTC CAC 
Val Ser Val Cln 
295 

GGA CTG CAC ACC 
Gly Val Asp Thr 



TCC CGG 
Ser Arg 

GCT CTG 
Ala Val 

CAC CTA 
Cln Leu 
360 
CCT GTG 
Pro Val 
375 

GGA AAC 
Gly Asn 



CAC CCC 
His Pro 
330 
AAC CCT 
Asn Pro 
345 

CCC CTG 
Pro Leu 

CTA CCT 
Val Pro 

TAT CTT 
Tyr Val 



CCC AAC TCT 
Pro Asn Ser 
420 

CAC CCA TIT GCA TCT 



GCC ACT TCA AGO 
Ala Thr Ser Arg 
410 

CCA CCT CGA TCG 
Pro Ala Arg Trp 
425 

CTT CCT TTT CCC 



^mW- 1 i - 7 5 8 6 3 

581 

629 

677 

725 

773 

821 

869 

917 

965 
1013 
1061 
1109 
1157 
1205 
1253 
1301 
1349 
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Leu Gly Clu Gly Pro Ala Pro His Pro Phe Ala Ser Leu Pro Phe Gly 

430 435 440 

nr CCC AAA CGA ACT TGC ATA CGG ACA CGC TO GCA GAG CTC GAG CTA 1397 
Phe Gly Lys Arg Ser Cys He Gly Arg Arg Leu Ala Glu Leu Glu Leu 

445 450 455 

CAA ATG GCG TO GCC GAG ATC TO ACC CAT TTF GAG GTG CTG CCT GAG 1445 
Gin Met Ala Leu Ala Gin He Leu Thr His Phe Glu Val Leu Pro Glu 

460 465 470 

CCA GGT GCT CTT CCA GTC AAA CCC ATG ACC CGG ACT GTC CTG GTA CCT 1493 
Pro Gly Ala Leu Pro Val Lys Pro Met Thr Arg Thr Val Leu Val Pro 
475 480 485 490 

GAG AGG ACC ATC CAT CTC CAC TTT CTA GAC AGA TAGTCCTGTG CAAGGCAGCT 1546 
Clu Arg Ser He His Leu Gin Phe Val Asp Arg 

495 500 

GTCATCATCT CTaCCAGAC TCGATmTC TTACTATGCA CAAGAGGCAC ACTCTCCCTC 1606 

GAGGCCTGTC TCTCTCAGCA AACTTCAaA AGCAGGCCCG GGCCTATCTG TGCnCACCT 1666 

GACTCAGCAG GTACCACAGA ACCACGATCC TITCTCCTGC TCACTACCTC TCCTCATCAT 1726 

TCCTCAAGAT CCAAAGCCTT CAGATnTAA CACATCCHA AAGGGCCAAC TCGGGCCm 1786 

ACTAACAGCC CCAGGCAGCC TGGGCAGGGA TCCCCCACTG ATCCTOCAT GdTACAGTG 1846 

TOACTGACA GCTCTCTAAC CATCCATOC AGCACAAACT AAGTGACTGT GCACCTGCTC 1906 

TGCACCTGGT CTGCACCTGG TOCGTCTCT GCCTCACCAT CTGACaCH TGAGAACACT 1966 

GATGACTACT GGGCnTTAG CTCTTTTCCT TTTOGGACA CAGTCTOCT ATOTACTCC 2026 

ATGCTGTCCT TGAACCCACA AGCCCTCACC TCACCTOCC AAGTGTOGG TTACGGACAT 2086 

TAGCTATGGC TOCAGCTTT AnAGTCTIT CTATCTCCTG CCATGGTCTA TCCCCGGCTA 2146 

TITGATACTA TATATTCTCA GATOAATCT GGACCATGTG GTAGAAGGGA TGACCACTCA 2206 

CCAGCCTCTA CCCACCACn TATCTTAATC TTTTCTCTAG GAAAGTCAAT CTCTCCTOC 2266 

CHACAGCAT TTTAAAGCTC CCCnCGCTG TTCTCCTCTT TAGCCACTCT AAAGTGGATC 2326 

CACTCTACTT CTCACCACCC ATCTTTCTGC ACCCCAGCCT GTCTTnTAT ATTTAAAAAA 2386 

TOTATTTAT TATGTnTCA AATAAAATGT TTACTCCTTG AAAAAAAAAA AAAAAAAAAA 2446 

AAAAAAAAAA AAAAAAAAAA AAA 2469 

[0.139] E5»J#^ : 6 EJlJcOSSa : cDNA to niRNA 

AGGACGGAn GGCTGAGGAG CnCGAGAGG GGCCGTCATC ACCTCACCCA AAGGHAAAT 60 
AGGGGTOAG ATATGATGCT CAGGAGAAGC GCnTCTTTC GCGACaCCC TGAACCAGAC 120 
C ATG ACC CAG ACC CTC AAG TAC GCC TCC AGA GTG TO CAT CGC GTC CGC 169 
Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 
15 10 15 

TGG GCG CCC GAG TO GGC GCC TCC CTA GGC TAC CCA GAG TAC aC TCA 217 
Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

CCA CGC CGG AGC TO GCA GAC ATC CCA GGC CCC TCT ACG CCC AGC TTT 265 
Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 

35 40 45 

CTG GCC GAA CTT TO TGC AAG Ca GGG CTG TGG AGG CTA CAC GAC CTG 313 
Leu Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu 
50 55 60 
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CAG GTC CAG GCC GCC CCG CAC TTC CCC CCC GTC TCC CTA GCC AGO TTT 361 
Gin Val Gin Ciy Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

GGG ACA GTG CGC ACC GTG TAG GTG GCT GCC CCT GCA CTC GTC GAG GAG 409 
Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Glu Glu 

85 90 95 

CTG CTG CGA CAG CAG GGA CCC CGG CCC GAG CGC TGC AGC TTC TCG CCC 457 
Leu Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

TCG ACG GAG CAC CGC CGC TGC CGC CAG CGG GCT TGC CGA CTG CTC ACT 505 
Trp Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

CCG GAA CGC GAA CAA TGG CAA AGG CTC CGC ACT CTC CTG GCC CCG CTC 553 
Ala Glu Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

CTC CTC CGG CCT CAA CCG GCC CCC CCC TAG GCC GGA ACC CTC AAC AAC 601 
Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Gly Thr Leu Asn Asn 
145 150 155 160 

CTA GTC TGC GAG CTT GTG CCG CGT CTG AGG CGC CAG CCG GGA CCT GCC 649 
Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly 

165 170 175 

ACG GGG CCC CCC GCC CTG CTT CCG GAG CTC GCC GGG CAA TTT TAC AAC 697 
Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Gly Glu Phe Tyr Lys 

180 185 190 

nC CGA CTG CAA CGC ATC GCC GCC GTT CTC CTC GCC TCG CCC TTC GCC 745 
Phe Gly Leu Glu Gly He Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

TGC CTG GAG GCT CAA GTG CCA CCC GAG ACG GAG ACC TTC ATC CCC GCT 793 
Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 

210 215 220 

GTG GCC TCG GTG TIT GTG TCC ACG CTG TTC ACC ATC CCG ATG CCC CAC 841 
Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

TGG CTG CCC CAC CTT GTG CCT GGG CCC TGG GCC CGC CTC TGC CGA CAC 889 
Trp Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

TGG GAG CAG ATG TTT GCA TTT CCT CAG AGG CAC GTG CAG CCC CCA GAG 937 
Trp Asp Gin Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg Glu 

260 265 270 

GCA GAG GCA GCC ATG AGG AAC GCA GGA CAG CCC GAG AAC GAG CTG GAG 985 
Ala Glu Ala Ala Met Arg Asn Gly Gly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

TCT CCG GCC CAC CTG ACC CAC TTC CTC TTC CGG CAA GAG TTC CCT CCC 1033 
Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

CAG TCC ATC CTC CGA AAT GTC ACA CAG TTG CTA TTG GCC CGA CTG CAC 1081 
Gin Ser He Leu Gly Asn Val Thr Clu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

ACG GTG TCC AAC ACC CTC TCT TGG GCT CTG TAT GAG CTC TCC CCG CAC 1129 
Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 
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325 330 335 

CCC GAA GTC CAC ACA CCA CTC CAC TCA GAG ATC ACA CCT GCC CTG ACC 1 177 
Pro Clu Val Gin Thr Ala Leu His Ser Glu He Thr Ala Ala Leu Ser 

340 345 350 

CCT CGC TCC ACT GCC TAC CCC TCA GCC ACT CTT CTG TCC CAG CTG CCC 1225 
Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

CTG CTG AAG GCG CTG CTC AAG GAA CTG CTA ACA CTG TAC CCT CTG GTA 1273 
Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

CCT CCA AAT TCT CCT CTC CCA GAC AAA GAG AH CAT CTC GGT GAC TAT 1321 
Pro Gly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

AH ATC CCC AAA AAT ACG CTG GTC ACT CTC TGT CAC TAT GCC ACT TCA 1369 
He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

AGG CAC CCT CCC CAG TTC CCA GAG CCA AAT TCT TIT CCT CCA CCT CGC 1417 
Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

TGG CTC GGG GAG GGT CCC ACC CCC CAC CCA TIT GCA TCT CTT CCC TTT 1465 
Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 

435 440 445 

GCC m GGC AAG CCC AGC TGT ATG GGG AGA CGC CTG GCA GAG CTT GAA 1513 
Gly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

TTG CAA ATG GCT TTG CCC CAG ATC CTA ACA CAT TFT GAG GTC CAG CCT 1561 
Leu Gin Met Ala Leu Ala Gin He Leu Thr His Phe Clu Val Gin Pro 
465 470 475 480 

GAG CCA GCT GCG GCC CCA CTT AGA CCC AAG ACC CGG ACT GTC CTG GTA 1609 
Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

CCT GAA AGG ACC ATC AAC CTA CAG TTT TTG GAC AGA TAGTCCCATG GAAAGAG 1662 
Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 
500 505 



ACTCTCATCA 


TCACCCTTTC 


ATTCATCATA 


GGGATAAGAT mTTCTAGG 


CACAAGACCA 


1722 


AGGTATACAT 


CTTCCCCTAA 


TCCCTATCTG 


ACCAAACTGG ATAGAACCAC 


CATAGTGAAG 


1782 


TGTGAGGCGG 


CCCTGACCAA 


TCTGTGAACT 


ATGCACTTGG CCTGACTCAC 


GAAGCCAGGT 


1842 


GAGAAAACCA 


TGCTCTCTCT 


GCTTGCTTGC 


CCCTTCTGAT CATGTATGCA 


TCCCCCAAGG 


1902 


ATGAAATCAG 


ATTTTAACTA 


ATAATGCTGG 


ATGGCCTGAG GAAAGATTCA 


ACTGCCTCTC 


1962 


TmTGGGCT 


TTCATACTGT 


TCAHGATGC 


TGCTCGCTAA CCATTTATCA 


AAGCATAAGC 


2022 


TCACTAACTG 


TGCATCTCGT 


CTGTACCTCC 


TTGCTCCTTC GTCTTTGCAT 


GTAAGCTCTT 


2082 


TGAGAGGAAG 


GGTGAAGCCT 


TATTTcnrr 


TTATGTCCCC TGCCAGGGCC 


TCTCTCTGAC 


2142 


TAGGTGTCAC 


CATACACATT 


CHAGATTGA 


ATCTGAACCA TGTGGCAGAA 


GGGATAAGCA 


2202 


CCTTACTTAG 


TAGGCTCTGT 


CTACCCCCTT 


CCTTCTTTGT CTTCCCCCTA 


GGAAGGTGAA 


2262 


TCTGCCCTAG 


CCTGCTFTAC 


GGTTTCTTAT 


AACTCTCCTT TGCTCTCTCG 


CCACTATTAA 


2322 


GTGCCTTTCC 


CCCATCACn 


AGTTCTCAGC 


CAGAGACATC nTGGGCCTC 


TCCCTCCCCA 


2382 


CCCCTCTGGC 


TTTTTATATT 


GAAAATTTTT 


AAATAHCAC AAATTTTAGA 


ATAAATCAAA 


2442 


TATTCCATTA 


AAAAAAAAAA 


AAAAAAA 






2469 
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E5»J 

CTSCTSAARC CHGTSATYAA RCA 
[0 14 1] E.¥m^: 8 
EJfJODfiS : 22 
m\<Dm : «K 

CKCTTBCCRA ABCCRAARCG VA 

[0 14 2] m^m^ : 9 

E5»JC0fi$ : 25 

AACCCAGTGA TTAACGAAGT GHGA 
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B : pcDNA3$^SALy5:fflBSaJCct^e^^>D3ft 
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(3) : 10-oxo-19-nor-2 5-t Kn+>'tf^^>D3 
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